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(54) (Title of Invention] FLUORESCENT OBSERVATION 
DEVICE 

[Problem to be Solved] To observe a lesion existing at a depth inside 
an organism. 

[Solution] A fluorescent observation device 1 includes an optical 
probe 3 formed from a needle sheath 2 which is rigid only at the tip 
inserted into the organism, and flexible at others; an excitation light 
source 4 which supplies excitation light for fluorescent observation to 
optical probe 3; a controller 5 which controls the supply of the 
excitation light from the excitation light source 4 to the optical probe 
3; and a spectrometer 6 for diagnosing a tissue using auto- 
fluorescence from a lesion at a depth in the organism caused by 
excitation light from the optical probe 3. A first conduit 7 and a 
second conduit 8 are formed in the interior of needle sheath 2 of 
optical probe 3, and a first fiber-optic cable 9 is distributed in first 
conduit 7 to transmit the auto-fluorescence from the lesion at a depth 
of the organism to the spectrometer 6, as is a second fiber-optic cable 
10 in second conduit 8 to transmit the excitation light from excitation 
light source 4. 



[Diagram] 

4. Excitation light source 

5. Controller 

6. Spectrometer 



[Claim(s)] 

[Claim 1] In relation to fluorescent observation devices for 
illuminating organic tissue with excitation light to makes 
observations of said organic tissue by the fluorescent light emitted by 
said organic tissue, 

a fluorescent observation device characterized by being equipped 
with 

a needle-shaped sheath inserted deep into organic tissue, 



(71) Applicant 000000376 

Olympus Optical Co. Ltd. 

2-43-2 Hatagaya, Shibuya-ku, Tokyo 

(72) Inventor Isami HIRAO 

at Olympus Optical Co. Ltd. 
2-43-2 Hatagaya, Shibuya-ku, Tokyo 
(72) Inventor Nobuyuki MICHIGUCHI 

at Olympus Optical Co. Ltd. 
2-43-2 Hatagaya, Shibuya-ku, Tokyo 
(72) Inventor Mamoru KANEKO 

at Olympus Optical Co. Ltd. 
2-43-2 Hatagaya, Shibuya-ku, Tokyo 
Susumu ITO, Attorney 



(74) Agent 



Continued on last page 



and an ultrasonic observation instrument used to confirm the 
insertion condition of said needle-shaped sheath in said deep organic 
tissue, 

and having an irradiative fiber-optic cable for transmitting said 
excitation light and an observational fiber-optic cable for transmitting 
the fluorescent light emitted by said organic tissue formed through 
the interior of said needle-shaped sheath. 
[Description of the Invention] 
[0001] 

[Technological Field of the Invention] The present invention is 
associated, with fluorescent observation devices which irradiate the 
test subject with excitation light so that diseased parts can be 
observed using the fluorescence emitted by the test subject; more 
specifically, it is associated with fluorescent observation devices with 
a characteristic in the part that irradiates the test subject with 
excitation light. 

[0002] 

[Prior Art] In recent years, there has been increasing use of 
technology in which the observational target area of organic tissue is 
irradiated with excitation light, and the auto-fluorescence emitted 
directly by the organic tissue due to excitation light, or the 
fluorescence of a substance injected into the organism, is extracted as 
a 2-dimensional image, and diagnoses of degradation of organic 
tissue and the condition of diseases such as cancer (for example, the 
type of disease and the extent of infiltration) are made from this 
fluorescence image. As shown in Publication of Unexamined Patents 
Number H8-252218; for example, a variety of fluorescent 
observation devices for conducting this fluorescence observation 
have been proposed. 

[0003] Auto-fluorescence occurs when biological tissue irradiated 
with excitation light emits fluorescent light with wavelength longer 
than that of the excitation light. Examples of biological matter 
capable of florescence include collagen, NADH (nicotinamide 
adenine dinucleotide), FMN (flavin mononucleotide), and pyridine 
nucleotide. Nowadays, it is possible to diagnose diseases such as 
cancer through fluorescence, as there is a clearer understanding of the 



correlation between diseases and the fluorescence of internal 
biological matter. 

[0004] In the case of fluorescent pharmaceuticals, HpD 
(hematoporphyrin), Photofirin, and ALA (5-amino levulinic acid), for 
example, are used as fluorescent substances injected into the 
organism. These pharmaceuticals tend to accumulate in cancerous 
cells; hence the diseased area can be diagnosed by injecting these 
substances into the body and examining the fluorescent areas. In 
another method, fluorescent substances are attached to monoclonal 
antibodies, and the fluorescent substances accumulate in the diseased 
area through antigen-antibody reactions. 

[0005] As excitation light, lasers, mercury lamps, and metal halide 
lamps, for example, are used, and by irradiating organic tissue with 
excitation light, fluorescence images of the observational target areas 
are obtained. Observations and diagnoses are conducted by 
extracting the weak fluorescent light emitted by the organic tissue 
due to excitation light and producing a 2-dimensional fluorescence 
image. 

[0006] 

[Problem to be Solved] The problem, however, is that in existing 
fluorescent observation devices described in the Publication of 
Unexamined Patents Number H8-252218, an organism's surface 
tissue is irradiated with excitation light, and the auto-fluorescence 
emitted from the organism's surface tissue is observed 
endoscopically, so that only lesions existing on the surface of the 
organism can be observed, and lesions existing at a depth inside the 
organism cannot be observed. 

[0007] The present invention was created in response to the 
conditions outlined above, and has the objective of providing a 
fluorescent observation device capable of observing lesions that exist 
at a depth inside an organism. 
[0008] 

[Solution] In relation to fluorescent observation devices for 
illuminating organic tissue with excitation light to makes 
observations of said organic tissue by the fluorescent light emitted by 
said organic tissue, the fluorescent observation device of the present 
invention is equipped with a needle-shaped sheath inserted deep into 
organic tissue and an ultrasonic observation instrument used to 
confirm the insertion condition of said needle-shaped sheath in said 
deep organic tissue, and has an irradiative fiber-optic cable for 
transmitting said excitation light and an observational fiber-optic 
cable for transmitting the fluorescent light emitted by said organic 
tissue formed through the interior of said needle-shaped sheath. 

[0009] The fluorescent observation device of this invention allows 
observation of lesions existing at a depth inside an organism by 
inserting said needle-shaped sheath in said deep organic tissue, 
confirming the insertion condition of said needle-shaped sheath in 
said deep organic tissue using said ultrasonic observation instrument, 
and at the same time, transmitting said excitation light to said organic 
tissue through said irradiative fiber-optic cable, and transmitting the 
fluorescent light emitted from said organic tissue using said 
observational fiber-optic cable. 

[0010] 

[Embodiments of the invention] The embodiments of this invention 
will be explained below with reference to drawings. 

[0011] (First Embodiment) Figure 1 to Figure 3 are associated with 
the first embodiment of this invention. Figure 1 is a schematic 
diagram showing the constitution of the fluorescent observation 
device, Figure 2 is a schematic diagram showing the constitution of 
the convex ultrasonic endoscope, used in the fluorescent observation 
device, through which the optical probe in Figure 1 is inserted, and 
Figure 3 shows the monitor used to display the ultrasonic image 
obtained by the convex ultrasonic endoscope of Figure 2. 

[0012] (Constitution) As shown in Figure 1, the fluorescent 
observation device 1 of the present embodiment includes an optical 
probe 3 consisting of a needle-shaped sheath 2 which is flexible 
except at the rigid tip which is inserted into the organism; an 
excitation light source 4 which supplies the excitation light used for 



fluorescence observation to optical probe 3; a controller 5 which 
controls the supply of the excitation light from excitation light source 
4 to optical probe 3; and a spectrometer 6 which is used to diagnose 
tissue using the auto-fluorescence emitted by a lesion at a depth in 
the organism due to the excitation light from optical probe 3. 
[0013] A first conduit 7 and a second conduit 8 are formed in the 
interior of needle-shaped sheath 2 of optical probe 3, and a first fiber- 
optic cable 9 connected to spectrometer 6 is distributed in first 
conduit 7 to transmit the auto-fluorescence from the lesion at a depth 
of the organism to spectrometer 6, as is a second fiber-optic cable 10 
in second conduit 8 to transmit the excitation light from excitation 
light source 4. 

[0014] As shown in Figure 2, optical probe 3 is inserted within 
conduit 16 of convex ultrasonic endoscope 15. which is equipped 
with ultrasonic receiver 14 with ultrasonic vibrators positioned in a 
convex arc in toward the insertion direction in relation to objective 
optic module 1 3 formed inside tip 1 1 to make optical observations of 
organic tissue 12. In fluorescent observation device 1, convex 
ultrasonic endoscope 15, not shown, is connected to the observational 
light source which supplies observational illumination and to the 
ultrasonic observation device which transmits ultrasound via 
ultrasonic receiver 14 and generates an ultrasonic image; and is 
constituted such that it is possible to confirm the condition of the 
insertion of optical probe 3 in organic tissue 12, for example by 
observing the optical image of organic tissue 12 in the body cavity 
through an ocular unit while displaying the ultrasonic image from the 
ultrasonic observation device on an external monitor as shown in 
Figure 3. 

[0015] (Operation) Next, the operation of fluorescent observation 
device 1 constituted according to the present embodiment will be 
explained. 

[0016] Optical probe 3 of fluorescent observation device I is 
inserted into organic tissue 12 via conduit 16 of convex ultrasonic 
endoscope 15. At this time, the ultrasonic image at a depth in 
organic tissue 12 is displayed on external monitor 17 connected to 
convex ultrasonic endoscope 15, and the operator guides optical 
probe 3 while confirming that optical probe 3 is securely inserted in 
lesion 18 deep inside organic tissue 12 (refer to Figure 3). 

[0017] Then, when the operator confirms that optical probe 3 has 
been inserted securely into targeted lesion 18 deep inside organic 
tissue 12, the operator manipulates the externally installed controller 
5, so that the excitation light is transmitted from excitation light 
source 4 to lesion 18, and this excitation light is irradiated onto lesion 
18 deep inside organic tissue 12 via second fiber-optic cable 10. 

[0018] When lesion 18 deep inside organic tissue 12 is irradiated by 
the excitation light, it emits auto-fluorescence, and the auto- 
fluorescence is guided into the externally installed spectrometer via 
first fiber-optic cable 9. Then, by reading spectrometer 6, the operator 
conducts fluorescence observation of lesion 18 deep inside organic 
tissue 12. 

[0019] (Effects) In this embodiment of fluorescent observation 
device 1 , the fluorescence from not only the surface of organic tissue 
12, but from lesion 18 deep inside organic tissue 12, can be observed 
by inserting optical probe 3 in lesion 1 8 at a depth in organic tissue 
12. Also, because the insertion condition of optical probe 3 deep 
inside organic tissue 12 is observed by convex ultrasonic endoscope 
15, the operator can insert the optical probe securely in lesion 18. 

[0020] Also, in this embodiment, convex ultrasonic endoscope 15 is 
used to confirm the insertion position of optical probe 3, but the 
insertion position of optical probe 3 can be confirmed by radial or 
linear ultrasonic endoscopes as well before conducting fluorescence 
observation of lesion 18 deep inside organic tissue 12. 

[0021] (Second Embodiment) Figure 4 is a schematic diagram 
showing the constitution of the fluorescent observation device 
associated with the second embodiment of the present invention. 

[0022] The second embodiment is almost identical to the first 
embodiment, so only the differences will be explained, and where the 



constitution is identical, the same symbols will be used, and 
explanations will be omitted. 

[0023] (Constitution) As shown in Figure 4, in fluorescent 
observation device la of the present embodiment, a third conduit 21, 
in addition to a first conduit 7 and a second conduit 8, is formed 
inside a needle-shaped sheath 2 of an optical probe 3, and this third 
conduit 2 1 is connected to syringe 24 and 25 installed in the exterior 
to allow injections of pharmaceutical 22 used in fluorescent diagnosis 
and therapeutic pharmaceutical 23, such that by controlling valve 26, 
each can be selectively supplied to third conduit 21. 
[0024] Also, fluorescent observation device la of the present 
embodiment includes therapeutic light source 27, and uses controller 
5 to selectively irradiate/supply excitation light from excitation light 
source 4 or light from therapeutic light source 27 to second fiber- 
optic cable 10 formed inside second conduit 8. 
[0025] Additionally, hematoporphyrin (HPD) for example can be 
used as pharmaceutical 22 used in fluorescent diagnosis, and lumin 
for example can be used as therapeutic pharmaceutical 23. 
[0026] The remaining constitution is identical to that of the first 
embodiment. 

[0027] (Operation) Optical probe 3 in this embodiment of 
fluorescent observation device la is, as in the first embodiment, 
inserted deep inside organic tissue 12 via conduit 16 of convex 
ultrasonic endoscope 15 (refer to Figure 2). Then, while observing 
the ultrasonic image from convex ultrasonic endoscope 15 on 
external monitor 17, optical probe 3 is guided into lesion 18 deep 
inside organic tissue 12. 

[0028] When the operator confirms that optical probe 3 has been 
inserted into lesion 18 deep inside organic tissue 12, the operator 
controls valve 26, and injects pharmaceutical 22 used for fluorescent 
diagnosis from syringe 24 into lesion 18 via third conduit 21. Next, 
through controller 5, a diagnostic excitation light from diagnostic 
excitation light source 4 is irradiated onto lesion 18 deep inside 
organic tissue 12 via second fiber-optic cable 10. 
[0029] When this happens, pharmaceutical 22 for fluorescent 
diagnosis has been injected into lesion 18, so lesion 18 emits 
fluorescent light. This fluorescent light is guided into externally 
installed spectrometer 6 via first fiber-optic cable 9 installed inside 
first conduit 7. Diagnosis of fluorescence from lesion 18 then 
becomes possible as the operator observes spectrometer 6. 
[0030] After the observation of lesion 18 deep inside organic tissue 
12 is finished, next therapeutic pharmaceutical 23 from externally 
installed syringe 25 is injected into lesion 18 deep inside organic 
tissue 12 via third conduit 21. Then, the therapeutic light from 
externally installed therapeutic light source 23 is guided into second 
fiber-optic cable 10 via controller 5. 

[0031] When this happens, the therapeutic light is emitted from 
optical probe 3 causes a chemical reaction with therapeutic 
pharmaceutical 23, and treats lesion 18 deep inside organic tissue 12. 

[0032] (Effects) In this embodiment of fluorescent observation 
device la, in addition to the effects of the first embodiment, the 
treatment of lesion 18 deep inside organic tissue 12 is made possible. 

[0033] (Third Embodiment) Figure 5 is a schematic diagram 
showing the constitution of the fluorescent observation device 
associated with the third embodiment of the present invention. 

[0034] The third embodiment is almost identical to the first 
embodiment, so only the differences will be explained, and where the 
constitution is identical, the same symbols will be used, and 
explanations will be omitted. 

[0035] (Constitution) As shown in Figure 5, in the present 
embodiment of fluorescent observation device lb, a third conduit 31, 
in addition on a first conduit 7 and a second conduit 8, is formed 
inside a needle-shaped sheath 2 of an optical probe 3, and this third 
conduit 31 is connected to a syringe 31 which is installed externally 
such that therapeutic pharmaceutical 32 can be injected. 
[0036] Also, the present embodiment of fluorescent observation 
device lb is constituted such that the auto-fluorescent light from 
lesion 18 deep inside organic tissue 12 transmitted through first fiber- 



optic cable 9 installed inside first conduit 7 is imaged by a high- 
sensitivity camera with a built-in image intensifies the signal is 
processed by image processor 25, and the fluorescence image of 
lesion 1 8 can be observed by an operator using monitor 36. 
[0037] Here, the excitation light source 4 controlled by controller 5 
uses, for example, helium-cadmium lasers, and the wavelength of the 
excitation light is 442 nm. Also, titanium oxide (Ti0 2 ) is used as 
therapeutic pharmaceutical 32. 

[0038] The remaining constitution is identical to that of the first 
embodiment 

[0039] (Operation) Optical probe 3 in this embodiment of 
fluorescent observation device lb is, as in the first embodiment, 
inserted deep inside organic tissue 12 via conduit 16 of convex 
ultrasonic endoscope 15 (refer to Figure 2). Then, while observing the 
ultrasonic image from convex ultrasonic endoscope 15 on external 
monitor 17, optical probe 3 is guided into lesion 18 deep inside 
organic tissue 12. 

[0040] Then, the operator confirms that optical probe 3 has been 
inserted into lesion 18 deep inside organic tissue 12, and when the 
insertion into lesion 18 deep inside organic tissue 12 has been 
confirmed, the 442 nm excitation light used for fluorescence 
observation is supplied by the externally installed excitation light 
source. 

[0041] This excitation light is irradiated onto Jegion 18 deep inside 
organic tissue 12 via second fiber-optic cable 10. When irradiated by 
the 442 nm excitation light, auto-fluorescence is emitted from deep 
inside organic tissue 12. This auto-fluorescence is captured by the 
externally installed high-sensitivity camera 34 via first fiber-optic 
cable 9, is processed by image processor 35, and lesion 18 is 
displayed as a fluorescence image on externally installed monitor 36. 

[0042] Once the operator has confirmed lesion 18 using monitor 36, 
the operator next injects lesion 18 deep inside organic tissue 12 with 
Ti02, the externally installed therapeutic pharmaceutical 32, via third 
conduit 31. Then, the operator irradiates lesion 18 deep inside 
organic tissue 12 with the 442 nm light from excitation light source 4 
consisting of a helium-cadmium laser via second fiber-optic cable 10. 
Because Ti02 of therapeutic pharmaceutical 36 has been injected 
deep inside organic tissue 12, the 442nm light emitted by the 
excitation light source 4 causes an oxidation-reduction reaction, and 
treats lesion 18 deep inside organic tissue 12. 

[0043] (Effects) In this embodiment of fluorescent observation 
device lb, as in the second embodiment and in addition to the effects 
of the first embodiment the treatment of lesion 18 deep inside 
organic tissue 12 is made possible. Also, compared to the second 
embodiment, one light source acts as both the therapeutic light source 
and the diagnostic light source, which allows a reduction in the size 
of the design. Additionally, diagnostic capabilities are increased 
because information from deep inside organic tissue 12 is displayed 
as an image. 

[0044] (Fourth Embodiment) Figure 6 is a schematic diagram 
showing the constitution of the fluorescent observation device 
associated with the fourth embodiment of the present invention. 

[0045] (Constitution) As shown in Figure 6, fluorescent observation 
device 51 of the present embodiment includes endoscope 54 
possessing an MR antenna 54 inside the tip of insertion unit 52 
which is inserted inside the body cavity of the subject; a light source 
56a which supplies excitation light used for fluorescence observation 
to endoscope 54 and a light source 56 equipped with amplifier 55 
which amplifies the MR signal from MR antenna 53; a high- 
sensitivity camera 57, with a built-in intensifier, which images the 
auto-fluorescent light emitted by the organic tissue stimulated by the 
excitation light used for fluorescence observation; an MR image 
processor 58 in which a subject placed in a static magnetic field, and 
a high-frequency magnetic field is generated using MR antenna 53, 
and at the same the MR signal from MR antenna 53, amplified by 
amplifier 55, is used to generate an MR image; and a fluorescence 
image processor 59 which produces a fluorescence image from the 
image signal imaged by high-sensitivity camera 57, and is configured 



such that it displays the MR image and fluorescence image produced 
by MR image processor 58 and fluorescence image processor 59 on 
monitor 60. 

[0046] In endoscope 54, a removable universal cable 62 stretches out 
from grip 61, formed at the end of insertion unit 52, such that it can 
be attached and removed from light source 56, and configured such 
that the excitation light for fluorescence observation from light 
source 56 is transmitted through light guide 63 which runs through 
the interior of universal cable 62 and insertion unit 52, and is 
irradiated onto the organic tissue from the tip of endoscope 54. 

[0047] Also, a signal line 64 connected to MR antenna 53 is 
distributed inside universal cable 62 and insertion unit 52, and 
configured such that the detection signal from MR antenna 53 is 
transmitted by this signal line 64 to the amplifier inside light source 
56. 

[0048] Furthermore, an image guide 65 is formed inside insertion 
unit 52 and grip 61, and is configured such that the auto-fluorescence 
from the organic tissue stimulated by the excitation light for 
fluorescence observation is relayed to removable ocular unit 66 
connected to high-sensitivity camera 57. 

[0049] (Operation) Next, the operation of fluorescent observation 
device 51 constituted as in the present embodiment is explained. 

[0050] The subject is placed in a static magnetic field, and insertion 
unit 52 of endoscope 54 is inserted into the body cavity. Then, the 
excitation light for fluorescence observation is shone out from light 
source 56, and the excitation light is irradiated, from the tip of 
endoscope 54 via light guide 63, onto the organic tissue. When the 
organic tissue is irradiated by the excitation light, auto-fluorescent 
light is emitted by the organic tissue, and this auto-fluorescent light is 
sent to high-sensitivity camera 57 via image guide 65. Then, external 
fluorescence image processor 59 processes the image, and monitor 60 
displays the fluorescence image. 

[0051] Also, a high-frequency signal at a prescribed frequency is 
sent from MR image processor 58 to MR antenna 53 built into 
endoscope 54, and a high-frequency magnetic field is generated from 
MR antenna 53 onto the subject Additionally, the direction of the 
high-frequency magnetic field that is perpendicular to the direction of 
the static magnetic field is desirable. Then, the MR signal from the 
subject is received by MR antenna 53, amplified by amplifier 55, and 
information along the depth of the lesion being observed 
fluorescently is obtained. This signal is guided into MR image 
processor 58, and is displayed on monitor 60 as an MR image. 
[0052] As a result, the operator makes observations of the organism's 
surface and along its depth by the fluorescence image and MR image 
displayed on monitor 60. 

[0053] (Effects) In this embodiment of fluorescent observation 
device 51, information about the lesion's surface can be observed as a 
fluorescence image, and also, because information along the depth of 
the lesion can be observed as an MR image, not only information 
about the organism's surface, but information along the depth of the 
organism can be observed, resulting in an increase in diagnostic 
capabilities. 

[0054] (Fifth Embodiment) Figure 7 and Figure 8 are associated 
with the fifth embodiment of the present invention. Figure 7 is a 
schematic diagram showing the constitution of the optical probe of 
the fluorescent observation device, and Figure 8 is a schematic 
diagram showing the constitution of the endoscope with the optical 
probe in Figure 7 inserted through the conduit. 
[0055] The fifth embodiment is almost identical to the fourth 
embodiment, so only the differences will be explained, and where the 
constitution is identical, the same symbols will be used, and 
explanations will be omitted. 

[0056] The fourth embodiment includes an endoscope with an MR 
antenna installed inside the tip, but in this embodiment, the 
fluorescent observation device is configured with an ordinary 
endoscope through which an optical probe, equipped with an MR 
antenna, is inserted. 



[0057] Namely, as shown in Figure 7, optical probe 71 of the present 
embodiment is equipped with a built-in image guide 72 which 
transmits the fluorescence image from the organic tissue; and a first 
MR antenna 73 formed around the exterior circumference, and a 
second MR antenna 74 formed along the direction of insertion, of 
image guide 72 for observing information at a depth in the organism. 

[0058] Then, as shown in Figure 8, an optical probe 71 is inserted in 
and protruded out the tip of conduit 82 of endoscope 81 which is 
inserted in the body cavity, and by this, fluorescence images and MR 
images are obtained. 

[0059] In addition, through not shown, [the fifth embodiment is 
configured] as in the fourth embodiment such that the excitation light 
for fluorescence observation from light source 56 is supplied to light 
guide 83 of endoscope 81; image guide 72 of optical probe 71 
transmits the fluorescent light from the organic tissue, which is 
imaged by high-sensitivity camera 57 and processed by fluorescence 
image processor 59; and furthermore, t he MR signals from first MR 
antenna 73 and second MR antenna ?73|^741 are processed at MR 
image processor 58; and the MR image and fluorescence image 
produced by MR image processor 58 and fluorescence image 
processor 59 are displayed on monitor 60. 

[0060] (Operation) In the fluorescent observation device constituted 
as in the present embodiment, the subject is place inside a static 
magnetic field, and endoscope 81 is inserted into the organic cavity 
of interest. Next, optical probe 71 is inserted inside conduit 82 of 
endoscope 81. 

[0061] Then, the excitation light for fluorescence observation from 
light source 56 is irradiated onto the organic tissue from light guide 
83 of endoscope 8 1 . Due to the irradiation of the organic tissue with 
the excitation light, auto-fluorescent light is emitted by the organic 
tissue. 

[0062] This auto-fluorescent light is imaged by high-sensitivity 
camera 57 via image guide 72 formed inside optical probe 71, guided 
into fluorescence image processor 59, and the fluorescence image is 
displayed on monitor 60. 

[0063] Also, by processing the MR signal, obtained by first MR 
antenna 73 and second MR antenna 73 formed on optical probe 71, 
at MR image processor 58, a 3-dimensional MR image can similarly 
be displayed on monitor 60. 

[0064] (Effects) This embodiment of the fluorescent observation 
device, compared to the fourth embodiment, allows the use of an 
existing endoscope 81 because optical probe 71 is inserted through 
conduit 82 on endoscope 81 in order to conduct fluorescence 
observation. Additionally, because it uses optical probe 71, there is 
great freedom to observe lesions at desired locations. Also, 3- 
dimensional observations of the organism along its depth are possible 
because it is equipped with two MR antennae. 

[0065] (Sixth Embodiment) Figure 9 to Figure 11 are associated 
with the sixth embodiment of the present invention. Figure 9 is a 
schematic diagram showing the constitution of the fluorescent 
observation device's endoscope with the optical probe inserted 
through the conduit, Figure 10 is a schematic diagram showing the 
constitution of the first variation of the endoscope with the optical 
probe of Figure 9 inserted through the conduit, and Figure 1 1 is a 
schematic diagram showing the constitution of the second variation 
of the endoscope with the optical probe of Figure 9 inserted through 
the conduit 

[0066] The sixth embodiment is almost identical to the fourth 
embodiment, so only the differences will.be explained, and where the 
constitution is identical, the same symbols will be used, and 
explanations will be omitted. 

[0067] (Constitution) In the fourth embodiment, the endoscope uses 
an MR antenna formed inside the tip, but in this embodiment, as 
shown in Figure 9, the fluorescent observation device includes an 
endoscope 93, which consists of a first conduit 91 and a second 
conduit 92; an optical probe 95, which includes an image guide 92 
which transmits the fluorescence image from the organic tissue, and 
is inserted through first conduit 91; and an MR probe 97, which 



includes an MR antenna 96, and is inserted through second conduit 
92. 

[0068] In addition, though not shown, as in the fourth embodiment, 
the excitation light for fluorescence observation from light source 56 
is supplied to a light guide 98 in endoscope 93; the fluorescent light 
from the organic tissue is transmitted by an image guide 94 in optical 
probe 95 to high-sensitivity camera 57 where it is imaged, and 
processed at fluorescence image processor 59; and by processing the 
MR signal from MR antenna 96 at MR image processor 58, the MR 
image and fluorescence image generated by MR image processor 58 
and fluorescence image processor 59 are displayed on monitor 60. 

[0069] (Operation) In the fluorescent observation device constituted 
as in the present embodiment, the subject is placed inside a static 
magnetic field, and endoscope 93 is inserted in the targeted organic 
body cavity. Next, optical probe 95 is inserted inside first conduit 
91, and MR probe 97 is inserted inside second conduit 92 of 
endoscope 93. 

[0070] Then, from light guide 98 of endoscope 93, the excitation 
light for fluorescent observation from light source 56 is irradiated 
onto the organic tissue. Due to the irradiation of the organic tissue 
by the excitation light, the organic tissue emits auto-fluorescent light. 
[0071] This auto-fluorescent light is imaged by high-sensitivity 
camera 57 via image guide 94 formed inside optical probe 95, guided 
into fluorescence image processor 59, and displayed on monitor 60 as 
a fluorescence image. 

[0072] Also, by processing the MR signal, obtained by MR antenna 
96 formed in MR probe 97, at MR image processor 68, the MR 
image is similarly displayed on monitor 60. 

[0073] (Effects) In the present embodiment, as in the fourth 
embodiment, information about the lesion's surface can be observed 
as a fluorescence image, and also, because information along the 
depth of the lesion can be observed as an MR image, not only 
information about the organism's surface, but information along the 
depth of the organism can be observed, resulting in an increase in 
diagnostic capabilities. 

[0074] Information along the depth can also be observed using an 
ultrasonic probe instead of MR probe 97. 

[0075] Also, the fluorescent observation device can be constituted 
with an endoscope 102 possessing a large-diameter large conduit 
101, as shown in Figure 10, instead of endoscope 93 possessing first 
conduit 91 and second conduit 92 as shown in Figure 9; and in this 
case, a semi-circular MR probe 104 with MR antenna 103 inserted 
through it, and a semicircular optical probe 106 with image guide 
105 inserted through it are inserted into large conduit 101. Even with 
this constitution, operations and effects identical to the present 
embodiment can be obtained 

[0076] Furthermore, operation and effects identical to the present 
embodiment can be obtained by a fluorescent observation device 
constituted such that in large conduit 101 in endoscope 102, as 
shown in Figure 11, a hollow MR probe 111 with built-in MR 
antenna 103 is inserted, and at the same time, an optical probe 112 
with built-in image guide 105 is inserted inside the hollow part of 
said MR probe 1 12. 

[0077] (Seventh Embodiment) Figure 12 is a schematic diagram 
showing the fluorescent observation device associated with the 
seventh embodiment of the present invention. 
[0078] (Constitution) The present embodiment is an application of 
fluorescent observation to surgical treatment, and as shown in Figure 
12, in a rigid endoscope 122 possessing a rigid insertion unit 121 
which is inserted inside the body cavity via abdominal wall 120, a 
first conduit connector 124 and a second conduit connector 125 
connected to a first conduit and a second conduit (not shown) 
installed inside insertion unit 121 are installed on grip 123 formed on 
the end of insertion unit 121, and on ocular unit 126 formed on grip 
123 ; a high-sensitivity camera with built-in image intensifier is 
connected so that it can be freely connected and removed. 
[0079] Then, the present embodiment of fluorescent observation 
device 130 includes said rigid endoscope 122; a fluorescence image 



processor 132 which processes the signal from high-sensitivity 
camera 127 and displays a fluorescence image on a monitor 131; an 
excitation light source 133 which is connected to grip 123 and 
supplies the excitation light to said rigid endoscope 122 in order to 
conduct fluorescence observation; a surgical instrument controller 
136 which controls an ultrasonic disintegration probe 135 which is 
used to treat lesion 134 and is inserted into the first conduit from first 
conduit connector 124; and a collection jar 137 which collects the 
disintegrated tissue using the second conduit via second conduit 
connector 125. 

[0080] (Operation) Insertion unit 121 of rigid endoscope 122 is 
inserted inside the body cavity via abdominal wall 120. Then, the 
excitation light for fluorescent observation from excitation light 
source 133 is irradiated onto the inside of the body cavity via the 
light guide (not shown) of rigid endoscope 122. When this happens, 
auto-fluorescent light is emitted by lesion 134 on an organ inside the 
body cavity, and the auto-fluorescent light is transmitted to the high- 
sensitivity camera via the image guide (not shown) of rigid 
endoscope 122. Then, after the image has been processed by 
fluorescence image processor 132, the fluorescence image of lesion 
132 is displayed on monitor 131. 

[0081] The operator observes the extent of the infiltration of the 
lesion using the fluorescence image displayed on monitor 131, and 
then disintegrates lesion 134 by manipulating ultrasonic 
disintegration probe 135, which is inserted through the first conduit 
via first conduit connector 124, and surgical instrument controller 
136. The disintegrated legion tissue is collected inside the external 
collection jar 137 from second conduit connector 125 via the second 
conduit of rigid endoscope 122. 

[0082] (Effects) Thus, in the present embodiment of fluorescent 
observation device 130, confirmation of the location of lesion 134 
inside the abdominal cavity, and confirmation of the extent of 
infiltration are simplified, so that treatment can be conducted 
reliably. 

[0083] [Additional Remarks] 

(Additional Article 1 ) In relation to fluorescent observation devices 
for illuminating organic tissue with excitation light to makes 
observations of said organic tissue by the fluorescent light emitted by 
said organic tissue, a fluorescent observation device characterized by 
being equipped with a needle-shaped sheath inserted deep into 
organic tissue and an ultrasonic observation instrument used to 
confirm the insertion condition of said needle-shaped sheath in said 
deep organic tissue, and having an irradiative fiber-optic cable for 
transmitting said excitation light and an observational fiber-optic 
cable for transmitting the fluorescent light emitted by said organic 
tissue formed through the interior of said needle-shaped sheath. 

[0084] (Additional Article 2) The fluorescent observation device, as 
defined in Additional Article 1, characterized by being equipped with 
a surgical instrument which treats the lesion lying at a depth of said 
organic tissue with a pharmaceutical which reacts to the irradiation 
by said excitation light transmitted via said irradiative fiber-optic 
cable 

[0085] (Additional Article 3) The fluorescent observation device as 
defined in Additional Article 2 with the characteristic that said 
pharmaceutical is a pharmaceutical prepared for PDT. 

[0086] (Additional Article 4) The fluorescent observation device as 
defined in Additional Article 2 with the characteristic that said 
pharmaceutical is lumin. 

[0087] (Additional Article 5) The fluorescent observation device as 
defined in Additional Article 2 with the characteristic that said 
pharmaceutical is Ti02- 

[0088] 

[Effects of the Invention] As explained above, the fluorescent 
observation device of this present invention has the effect of allowing 
observation of a lesion existing at a depth in an organism by inserting 
a needle-shaped sheath in tissue existing at a depth of an organism, 
confirming the insertion condition of the needle-shaped sheath in 
tissue existing at a depth in an organism using an ultrasonic 



observation instrument, and at the same time, transmitting excitation 
light to the organic tissue using irradiative fiber-optic cable, and 
transmitting the fluorescent light emitted by said organic tissue using 
the observational fiber-optic cable. 

[Brief explanations of the drawings] 

[Figure 1) Schematic diagram showing the constitution of the 
fluorescent observation device associated with the first embodiment 
of the present invention. 

[Figure 2] Schematic diagram showing the constitution of the 
convex ultrasonic endoscope used in the fluorescent observation 
device and passing through the optical probe in Figure 1 . 

[Figure 3] A drawing showing the monitor which displays the 
ultrasonic image obtained by the convex ultrasonic endoscope of 
Figure 2. 

[Figure 4] Schematic diagram showing the constitution of the 
fluorescent observation device associated with the second 
embodiment of the present invention. 

[Figure 5] Schematic . diagram showing the constitution of the 
fluorescent observation device associated with the third embodiment 
of the present invention. 

[Figure 6] Schematic diagram showing the constitution of the 
fluorescent observation device associated with the fourth 
embodiment of the present invention. 

[Figure 7] Schematic diagram showing the constitution of the optical 
probe of the fluorescent observation device associated with the fifth 
embodiment of the present invention. 

[Figure 8] Schematic diagram showing the constitution of the 
endoscope with the optical probe of Figure 7 inserted through the 
conduit 

[Figure 9] Schematic diagram regarding the fifth embodiment of the 
present invention showing the constitution of the fluorescent 
observation device's endoscope with the optical probe inserted 
through the conduit 

[Figure 1 0] Schematic diagram showing the constitution of the first 
variation of the endoscope with the optical probe of Figure 9 inserted 
through the conduit 

[Figure 11] Schematic diagram showing the constitution of the 
second variation of the endoscope with the optical probe of Figure 9 
inserted through the conduit 

[Figure 12] Schematic diagram showing the constitution of the 
fluorescent observation device associated with the seventh 
embodiment of the present invention. 

[Explanation of Symbols] 

1 ■•• Fluorescent observation device 

2 - Sheath 

3 - Optical probe 

4 »• Excitation light source 

5 - Controller 

6 - Spectrometer 

7 — First conduit 

8 - Second conduit 

9 ••• First fiber-optic cable 

10 ••■ Second fiber-optic cable 
11 -Tip 

12 •■■ Organic tissue 

13 - Objective optic module 

14 ■•■ Ultrasonic receiver 

15 — Convex ultrasonic endoscope 

16 - Conduit 

17 — External monitor 



[Figure 1] 

4. Excitation Light Source 

5. Controller 

6. Spectrometer 



[Figure 2] 



[Figure 3] 



[Figure 4] 

4. Excitation Light Source 

5. Controller 

6. Spectrometer 

27. Therapeutic Light Source 



[Figure 5] 

4. Excitation Light Source 

5. Controller 

34. High-sensitivity Camera 

35. Image Processor 

36. Monitor 



[Figure 7] 



[Figure 8] 



[Figure 9] 



[Figure 10] 



[Figure 11] 



[Figure 6] 

55. Amplifier 

56a. Light Source Unit 

57. High-sensitivity Camera 

58. MR Image Processor 

59. Fluorescence Image Processor 

60. Monitor - Fluorescence Image - MR Image 



[Figure 12] 

131. Monitor 

132. Fluorescence Image Processor 

133. Excitation Light Source 

136. Surgical Instrument controller 
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[RSXISSffli] il Ito, Susumu 

(57) (57)[SUMMARY] 



[liH] [SUBJECT] 

^^©jmSBC^STS^^SBCD To observe the disease part which exists in the 

lil^Srft^ deep part of the organism. 

mm^m [solution] 

P^sgS I IS. The fluorescent observation apparatus 1, the 

3"37tDsgB<Z) &&$£Zffe[£WM optical probe 3 with which only the end which 

HiSrHTSft^©^— ^2 #5 transfixes to the organism is hard and needle- 

BXS^'D-^'Si, g^iB^ like, and the sheath 2 having flexibility, the 'light 

Sr^^^j^OiDSJfSr^^'D— source for excitation 4 which supplies the 

"73 l£$$a'3"2>i!l®ffl> l £jlif!4 excitation light for performing fluorescent 

<t* SDEffl#il£4ft N 5©U®> , £ observation to the optical probe 3, the control 

7"3'\0£*li£2:r£!M$ apparatus 5 which controls supply to the optical 

3"3ii!HS)sgS5£, Ve70-?~ probe 3 of the excitation light from the light 

3#501lg^E<£§£(ftjnigfi source for excitation 4, the spectrometer 6 

(DW%zt$Sft i 5QM&&y£[Z<£.l') which diagnoses a tissue according to the self- 

^§^2:^®i'^"S^.'\ / 7hDjX— fluorescence from the disease part of the 

^6£2:fi»5.'0§EccStl3o 9i organism deep part by the excitation light from 

*7D— *7 3®&W®Z>-?.2(D the optical probe 3. 

ftgBEia. ^XT^y^lVlfk It has these and it is constituted. 

U^2^ Ll ?y : T-JL8fS^["^ i o The 1st 7 and second channel 8 are provided 

tl* % J "Fvy^/UlZittifc on the inside of the needle-like sheath 2 of the 

JmgB©1^iBtf50e^> l ££: optical probe 3. 

^'\ / 7hDX-V6l2fciS^S In the 1st channel 7, the first optical fibre 9 

S1 1 ®^6'?7 > ^l\9tf> ^lz%i which transmits the self-fluorescence from the 

2f : \'>^/l8IZ&IS)S2B> l c)IIi disease part of the organism deep part to a 

4£5®i!lg> l ££fzn£'3"3iS2 spectrometer 6, Moreover the 2nd optical fibre 
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0fl£97M7\ I OffZtl&tlJB. 10 which transmits the excitation light from the 



light source for excitation 4 in the second 
channel 8 is respectively arranged. 




[translation of Japanese text in Selection Diagram] 
refer to EXPLANATION OF DRAWINGS 



[CLAIMS] 



^m^mmzm^m^ 



[CLAIM 1] 

Excitation light is irradiated to an organism 
tissue. 

In the fluorescent observation apparatus which 
observes the above-mentioned organism tissue 
according to the fluorescence generated from 
the above-mentioned organism tissue, the 
needle-like sheath which transfixes to an 
organism deep-part tissue, and ultrasonic 
observation means to confirm the transfixed 
state to the above-mentioned organism deep- 
part tissue by the above-mentioned needle-like 
sheath. It has these. 

The optical fibre for illumination which 
transmits above-mentioned excitation light 
inside the above-mentioned needle-like sheath, 
and the optical fibre for observation which 
transmits the fluorescence generated from the 
above-mentioned organism tissue were 
provided. 
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The fluorescent observation apparatus 
characterized by the above-mentioned. 

[DETAILED DESCRIPTION OF INVENTION] 



[OOO M 



[0001] 



So 



[0002] 



[TECHNICAL FIELD] 

This invention is fluorescent observation 
apparatus which observes an illness site from 
the fluorescence which excitation light is 
irradiated for a tested object and emitted from a 
tested object. Furthermore in detail, it is related 
with the fluorescent observation apparatus 
which has the characteristic in the irradiation 
part of the excitation light to a tested object. 

[0002] 



'Ml (fll^K. £A<Z>ll»WIiM 
25 2 2 1 8J§a«E5*sn3 



[PRIOR ART] 

In recent years, excitation light is irradiated to 
the site for observation of an organism tissue. 
It detects the fluorescence of the medicine 
injected into the organism and the self- 
fluorescence directly generated from an 
organism tissue by this excitation light as a two- 
dimensional image. 

The technique that illness states (for 
example, the kind and permeation extent of the 
illness), such as the modified of an organism 
tissue and cancer, are diagnosed from the 
fluorescent image is used. 

For example, as shown in the Provisional- 



99/11/04 



6/46 



(C) DERWENT 



JP11-155812-A 



tlZi^o Publication-No. 8-252218 gazette, the various 

proposal of the fluorescent observation 
apparatus for performing this fluorescent 
observation is carried out. 

[000 3] [0003] 

§3R£#E33lVCK» £M$£ For self-fluorescence, if excitation light is 

{Zmmyt&mm-ZZxt. ZQ® irradiated to an organism tissue, fluorescence 

^^^USCNKSO^^^T??^ of a wavelength longer than the excitation light 

?3. £1&\Zfttt2>mMiim<£ will occur. 

una, mztto^-ry. n it uses as the fluorescent material in the 

ADH (— 3^ 1 >7 7 SK7 ? "rZ organism, for example, there are a collagen, 

ypi'PisTtl 1 ^) . FMN (7 NADH (nicotinamide adenine nucleotide) and 

^O^y^UTfTM . \t FMN (flavin mononucleotide), ?biridine? 

U5>>5?C?U7r^h^^So nucleotide, etc. 

Sifi^ria. ZW&^W&VVtW Recently, the interactive relationship 

tt : £>zEifolfoEyim<tfc&<LO) of ?factor-substance? iri the living body and the 

lH5iliH&£f BBGIIZ^tJ DDfo illness which generate such a fluorescence is 

<Lt\ i z>0)^iWiZ^)^^0) becoming clear, and the diagnosis of cancer 

etc. is possible by these fluorescence. 

[0004] [0004] 

^WlCb&W:\Z2$L\Z[£* Moreover, in the fluorescence of a medicine, 

*Eifoft'\)lA'$'Z>&y£mm<tLs HpD (hematoporphyrin), Photofrin, ALA((delta)- 

ria. HpD C\?h7fi/(/?<f amino levulinic acid), etc. are used as a 

U» • Photofrin . ALA (<5 fluorescent material injected into the living 

—amino levulinic acid) §££fffl body. 

t\5fl£o ZtlSft^MZWiU These . medicines have accumulation 

<Zt / \(DMMf\£it?&t'J , Zlfl&IE property, such as towards cancer. 

CRl^EJiAUrS^Sril^^S An illness site can be diagnosed by injecting 

Z.ci:Z:^SgBiri2:^8frZ:S3o this in the living body and observing 

St. e^D-^/LffittEB fluorescence. 

# ! BlS£1-fflQ£t** ffimfitift/x Moreover, a fluorescent material is added to 

ffSC^U^^gBIZ^^^B^:^ a monoclonal antibody, and there is also a 

fficSt?575)£35i£Sc> method of making a disease part accumulate a 

fluorescent material by an antigen antibody 
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[00051 

[z^^mnm^mmuT 



[0005] 

It uses as excitation light, for example, a laser 
light, a mercury lamp, a metal halide lamp, etc. 
are used. 

The fluorescent image of the site for 
observation is obtained by irradiating excitation 
light to an organism tissue, the slight 
fluorescence in the organism tissue by this 
excitation light is detected, and a two- 
dimensional fluorescent image is formed, and 
an observation and a diagnosis are performed. 



[0006] 



[0006] 



[ftB®fi&iAU£ : ?<f$&i% [PROBLEM ADDRESSED] 

II ] However, in the conventional fluorescent 

UftUtZff'S* %§ffi¥-8 — 2 5 observation apparatus shown in the 

2 2 I 8^&f6l£l2zn&fl3fi£ Provisional-Publication-No. 8-252218 gazette 

jR(D&ytf&W?&M\ZlBL\T\£. etc., excitation light is irradiated to the surface 

£Vb®BffimmzmmW£WM tissue of the organism. 

Us £l&0)?liIi$§$J#5?S'3"€> Since the self-fluorescence emitted from the 

S^^^£S:^P5^S^69I2.P^L surface tissue of the organism is observed 

~CL\&lizLt). perendoscopically, there is a problem that only 

'^■•S^^nBL^P^'^S'^'. £ the disease part which exists on the surface of 

l)ft®)rRaBI2ii?ffi'^SJljs£i£S^ the organism can be observed, and the disease 

"CS&Ucill^faliii^iSSo which exists in the deep part of the organism 

cannot be observed. 

[00071 [0007] 

Zfi^BBISv h^M^MlZ^^IZtJi This invention is made in view of the above- 

^n^^Or^U. £1M)j$gB mentioned situation. 

IZ??£'3"31i«§oB?£ilP'3"3Z It aims at providing the fluorescent 

S3 SDf HS^SciBSrJUB observation apparatus which can be observed 
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'$£>Z.<L : £Effl<£.UtL\Z>o the disease part which exists in the deep part of 

the organism. 

[000 81 [0008] 

[HH^S^SS #)0^£S] [SOLUTION OF THE INVENTION] 

TR^BiO^^S^sgglSv The fluorescent observation apparatus of this 

fcl^lZK^^^rRsiflL. !y§E!£ invention irradiates excitation light to an 

fammftSmttZmmZ&V organism tissue. 

iuie^lMi^Sr.H^S^g In the fluorescent observation apparatus 

^3§BIZd3l\"C, ^fiRirRnB^I.^ which observes the above-mentioned organism 

(2^$!l'^"Stt)|Ai>— IBIS tissue according to the fluorescence generated 

ft^lO— ^©MlSSEfftjrBSB&iSiS from the above-mentioned organism tissue, it 

"\<D'&mWl : £mffiT? : Z>mm8 has the needle-like sheath which transfixes to 

IS^^ISiSrfii^.. MiSftWl:^ an organism deep-part tissue, and ultrasonic 

— ^.©P^BBIZIulESZl^^Sr^jS observation means to confirm the transfixed 

■^"€)PS.HBS> l 6'77'-f IBIE state to the above-mentioned organism deep- 

£fiftiS$$ft N S^^TSS^S-fzx part tissue of the above-mentioned needle-like 

7&?2>mmm&'?'P'a\<t&m sheath. 

{"f£lH£3ccStl3o The optical fibre for illumination which 

transmits above-mentioned excitation light 
inside the above-mentioned needle-like sheath, 
and the optical fibre for observation which 
transmits the fluorescence generated from the 
above-mentioned organism tissue are provided. 

[0009] [0009] 

ZR?IB|©^^6il^sgg^:(3:, m In the fluorescent observation apparatus of this 

I2tr^^— ;*£iU5c!£l&i7l?gB&§ invention, the above-mentioned needle-like 

f&\ZMMU> M^^BjSP^? sheath is transfixed to the above-mentioned 

^CefcUMIEtr^— ^®M§2 organism deep-part tissue. 

&m%2RW\®&myimZ:m While confirming the transfix state to the 

§b3"3££U2, §y§583Bgffl} l £'7 above-mentioned organism deep-part tissue of 

7>< /\\Z<£t')mmi'£ifa1&MZM the above-mentioned needle-like sheath by the 

ISDS^S-fGiSL* itiES^S above-mentioned ultrasonic observation 
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ft77>^ l\\Z&^W£.'£titf&& means, above-mentioned excitation light is 
#5^£'^2>fte l £2:1zij£'3'2>*I. transmitted to the above-mentioned organism 
£titKZ)j7i?S5l2??£'3"31i tissue by the above-mentioned optical fibre for 
®M®m&'G?Z<£. : £Wf&£. illumination. 

?3» It is enabled to observe the disease part 

which exists in the deep part of the organism, 
by transmitting the fluorescence generated from 
the above-mentioned organism tissue by the 
above-mentioned optical fibre for observation. 

[00 J 01 [0010] 



[^BB0HBS©ff2ji§] [Embodiment] 

LA~F> Mffi&^&lsfflSSTSffic Hereafter, the embodiment of this invention is 

BftO)mBQte%s[ZOL\Z described, referring to drawings. 

So 

[00 I I ] [0011] 

J 0||fiS£>ff2fji) I! I UL\ (First embodiment) Fig. 1 or 3 concerns the 

UIH 3 K7K?£Bg0^ 1 OmtHO first embodiment of this invention. 

fi^WiZWD^L HI teS^lI^ Diagram 1 is a block diagram showing the 

sUBOltSBXSriJ^IISBXia. 02 composition of fluorescent observation 

(JED I QVCyO— '7%:t§W$ : 2> apparatus, diagram 2 is a block diagram 

^^S^^BISSDBflSD^ showing the composition of the convex type 

^^/^^M^gjRP^^MOlUBX ultrasound endoscopy used for the fluorescent 

STJ^flsEiXIEK m 3 (SHI 203 observation apparatus which passes through 

y\y'?3,M153ai8fo1&M\Z<£ the optical probe in the diagram 1. diagram 3 is 

U?i5fl£@ifjK0I1i*£l§7K3" a diagram showing the monitor which displays 

S^Z^Sr^xTS^^So the ultrasonic image obtained by. the convex 

type ultrasound endoscopy in the diagram 2. 

[00/21 [0012] 

OtSBc) m I \Zm^^\Z. ffi (Composition) 

Wfi&OBtisQ&yt&W&M I As shown in diagram 1, the fluorescent 

[&s 1£ifo^&M^&9ztima$0)& observation apparatus 1 of this embodiment is, 
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Ell|£"£ffel£5]}§i£2:^"3"3tt#; the optical probe 3 with which only the end 
W— 'X215 i z>tik%yt'yU— *7 which transfixes to the organism is hard, and 
3£. S&iig£ft^£#)®S) the needle-like sheath 2 having flexibility, the 
WH&ycyn— *73l2t£MS3"3 light source for excitation 4 which supplies the 
M&ffiyiM4<t* B^^^iMA excitation light for performing fluorescent 
ft&®W3$t®H*7n—'73'\ observation to the optical probe 3, the control 

apparatus 5 which controls supply to the optical 
9e7D—'73tt&<DfBllt& i y6 probe 3 of the excitation light from the light 
(Z<fc££MgB<Z)1ra2?SJ£ N 5® source for excitation 4, and the spectrometer 6 
!i§^§^(2<£Ufc§$ii£l£lifT3"5 which diagnoses a tissue according to the self- 
^"V7hD.><— *?6£2:1ii^.T fluorescence from the disease part of the 
I^BXStlSo organism deep part by the excitation light from 

the optical probe 3. 
It has these and it is constituted. 

[00/3] [0013] 

Ve70— V 30)^^0)^—7,2 inside the needle-like sheath 2 of the optical 

©PSgBIZtt. ^tTvy^/a probe 3, the 1st channel 7 and the second 

TkUm2 : F > ?y^llBiSmn i o channel 8 are provided, 

ttv jgl^\»>^/L7Ett^ The first optical fibre 9 which is connected to 

C?hD^<— 96EJ8SSStl£flfc the 1st channel 7 at a spectrometer 6, and 

8Rffi©aSBB#50ejR£«£ transmits the self-fluorescence from the 

3AC?SD;><— 9 6 lofciS^S disease part of the organism deep part to a 

til I 0)?£'77>'1' /\"9ft\ spectrometer 6, moreover the 2nd optical fibre 

2 = F l ?y^ll&\Z\$.Bffl&yt M 10 which is connected to the light source for 

excitation 4 in the second channel 8, and 

omm^mm^m 20)96-? transmits the excitation light from the light 

74 l\ / Oi3i±t\^tlW.WZ.t\. source for excitation 4 are respectively 

arranged. 

[00/4] [0014] 

9C7n— "73(3:. HI 2 IZ^Tcf. The optical probe 3 should be shown in a 

^lo> ^flffigB / / (Z|g('?5ft& diagram 2. In relation to the object optical 

ifo&ftO)£i$,mm 1 2&V£&& system 13 which observes optically the 

organism tissue 12 intra-corporeal provided on 

JiA7Dlq)M75C@^R}JBfi)?2: the end 11, into the channel 16 of the convex 
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type ultrasound endoscopy 15 which has an 
ultrasonic vibrator the circular ultrasonic 
transmitting-and-receiving part 14 configured 
convex-shaped in the insertion direction passes 
through and it is used. 

In the fluorescent observation apparatus 1, 
the convex type ultrasound endoscopy 1 5 is not 
illustrated. 

However, it connects with the ultrasonic 
observation apparatus which sends and 
receives an ultrasonic wave by the light source 
for observation and the ultrasonic transmitting- 
and-receiving part 14 which supply the 
illumination light for observation, and forms an 
ultrasonic image. 

For example, by displaying on the external 
monitor 17 which shows the ultrasonic image 
from an ultrasonic observation apparatus in a 
diagram 3, observing the optical image of the 
organism tissue 12 intra-corporeal in an eye- 
piece part, it is the composition which can 
confirm the transfix state to the organism tissue 
12 of the optical probe 3. 



[00/5] 

cms) mz. zo&^zmm 
bb / 0i?m\zz>L\zm®-$ 

So 



[0015] 

(Effect) 

Next, an effect of the fluorescent observation 
apparatus 1 of this embodiment constituted in 
this way is demonstrated. 



[00 1 61 

mt 5<D=?K>y*ii\ 6&nu 



[0016] 

The transfix of the optical probe 3 of the 
fluorescent observation apparatus 1 is carried 
out to the organism tissue 12 via the channel 16 
of the convex type ultrasound endoscopy 15. 



10B§, dy"\V??M&a)B. At this time, the ultrasonic image of the deep 
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l^?SM f 5 IZJS^IStl^^lnB^E part of the organism tissue 12 is displayed on 

£tMySI2© the external monitor 17 connected to the 

3RgB©@lt )J$iill2ri§znStt. convex type ultrasound endoscopy 1 5. 

fi|g^&£flft£§8i I 20)7RBB01i An operator guides the optical probe 3, 

^SB I 8 (03#^.) confirming that the optical probe 3 is carrying 

"73;tfg$ILrOSZ. out the transfix to the disease part 18 (diagram 

dSrHHSL-teffS. >f7D— 9" 3 reference) of the deep part of the organism 

3£:I!S3'3o tissue 12 reliably. 

100/7] [0017] 

^Lr. Iffij^&St&Ml f 2® And, if the operator checks that the optical 

i$gB0S89£3"3}^gB I 8 IS probe 3 has transfixed reliably to the disease 

#7"D-7 '3tfmm\ZBMU1z part 18 objective of the deep part of the 

organism tissue 12, the control apparatus 5 

TzMW^MS&fflfeL,* fijflSffl provided externally will be operated. 

KM 4 51i^8B / SElB/ie^ Excitation light is supplied to the disease part 

^S8U 20il)!f0:, SI 2 18 from the light source for excitation 4. 

0#77></\ 1 0£ftl/££fifc These excitation light is irradiated by the 

ffilffi f 2 0j$gB0Ji^gB J 8 \Z disease part 1 8 of the deep part of the organism 

B2|?Sfl3o tissue 12 via the 2nd optical fibre 10. 

IOOI8] [0018] 

D^^ffl^SnSd. Stttg Irradiation of excitation light radiates a self- 
Si i 20>$gB01i^gB 1 8ft N 5 fluorescence from the disease part 18 of the 
lag^Jg^iOTI^SfL gixg deep part of the organism tissue 12, and a self- 
J 0^9 7? -f /\9$rf>U fluorescence is guided to the spectrometer 6 
"Cfl8BEHW , 5tt£^'\<?h*D externally provided via the first optical fibre 9. 
^~ ■ / y > 6\ZMfttlZ>o i£UZ.. And, an operator is reading a spectrometer 6 
fiR^tt^'\'9hD^— '962:11 and performs fluorescent observation of the 
A@XSZ.iT;. 1 20 disease part 18 of the deep part of the organism 
BRfflODSSfflf 80® #SS?£ -tissue 12. 

[00 1 9] [0019] 



mm) Z0^[zmmmom (Effect) 

Bs0®^ll^3ga I "CIS. Not only for the surface part of the organism 
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m<!:#3. sis. «-7D-*73 



tissue 12 in transfixing the needle-like optical 
probe 3 to the disease part 18 of the deep part 
of the organism tissue 12 with the fluorescent 
observation apparatus 1 of this embodiment in 
this way, also the fluorescent observation of the 
disease part 18 of the deep part of the organism 
tissue 12 can be performed. 

Moreover, since the transfix state to the deep 
part of the organism tissue 12 of the optical 
probe 3 is observed by the convex type 
ultrasound endoscopy 15, an operator can 
reliably transfix to the disease part 1 8. 



[0020] 

nmmi 2o^ommBi 8 



[0020] 

In addition, in this embodiment, the transfix 
state of the optical probe 3 is confirmed by the 
convex type ultrasound endoscopy 15. 
However, it does not restrict to this, and the 
transfix state of the optical probe 3 is confirmed 
by a radial type or a linear type of ultrasound 
endoscopy. 

The disease part 18 of the deep part of the 
organism tissue '12 may be observed 
fluorescently. 



[002 J] 

mm®® 2 ®mm<DMi&iz%a 



[0021] 

(2nd embodiment) diagram 4 is a block 
diagram showing the composition of the 
fluorescent observation apparatus based on the 
2nd embodiment of this invention. 



[002 2] [0022] 

&2CD£ffi®fl$l£tt. §1 I ©35 Since the 2nd embodiment is almost the same 

BS®ff28§£l5£/t£IUC-"£;!£3 as that of a first embodiment, it demonstrates 

©"C. gfcSiSOAiaBBU M only the different items. 

— ©lSKc(2(£|5)L^^i£:"2l"}'§ft The same code for identical composition is 
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attached and description is omitted. 



[0023] 



[0023] 



(BBS) B4I25tTJ3E. M (Composition) 

Mffc®tem®&y6&^&m i a As shown in a diagram 4, in fluorescent 
(o33lNT&» "730)^ observation apparatus 1a of this embodiment, 

W5>—?.2C0fomZ. H 1 the 1st channel 7 and the 3rd channel 21 other 

y^H71kUm2=FK>y*llS than the second channel 8 are provided on the 

0f(b|2^35 1 \'>^/L2 f 1Slsk inside of the needle-like sheath 2 of the optical 

ItSn. Z.CD^3^V>^>/L2 probe 3. 

1 laS^fflTSr^Eto^gO As for this 3rd channel 21 , the chemical agent 

2 2 TkUlaW^O^M 2 3 15'$. 22 for performing fluorescent diagnosis and the 
A^BllZ?+^3[^i2^-7£5'U>> , chemical agent 23 for treatments are in the 
24, 2 5l2J§^^tlT33Us syringes 24 and 25 connected externally for 
IVi'726&mmttZ£iZJP. possible injection. 

y. S^S-iiJRfiSC^S? 1 ^ By controlling a valve 26, each can be 

^>/L2 I l£i£/iS7IS5c£-5l2£: selectively supplied now to the 3rd channel 21. 

[0024] [0024] 

i£1z* ^^BS0ff^O^^S^ Moreover, fluorescent observation apparatus 

5g§ i aits i£JR5)*fejI2 7& 1a of this embodiment has the light source for 

mttZftys M®3£W5\Z£f>) treatments 27. 

%Z2 : P l ?y^/l8[ZM[-f i 5tl1z The excitation light from the light source for 

§§2<ZW?7>-f /\ 1 OloEflEffl excitation 4 and the light from the light source 

>£)&4;tf SMg^diSSffl^ for treatments 27 are chosen as the 2nd optical 

M2 7 ft i=>®y6$:MlRUZW. fibre 10 provided on the second channel 8 with 

M • fcffift : &Z\<t15Z l £Z><& : 5 the control apparatus 5, it can irradiate or 

supply now. 

[002 5] [0025] 

£33, ^iB^imO)WM2 2^ In addition, it is considered as the chemical 

L,~C\&* tfOX-ISA v > h/l\/l7< agent 22 for fluorescent diagnosis, for example, 

[ jy (HPD) gtfffllN5fU hematoporphyrin (HPD) etc. is used. 

jafiSffl 2 3iUT(S» II ?lumine? etc. is used as a chemical agent 23 

^>^^fffllN5tlSo for treatments. 
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[0026] [0026] 

^(ZMfeOllSEX&SI I <Z>§iBS<Z)ff2 Other composition is the same as that of the 
f!i<bIDC-"2:<£5o first embodiment. 



[0027] 

am) zn^izmm&tnz 
awyn-ysia. mi mm 

ii 1 6&nL,z&mmmi 20 

I 5tf 5<Z>35»B1B& 

tje&mm 1 2<D^®mm 



[0027] 

(Effect) 

Thus the optical probe 3 of fluorescent 
observation apparatus 1a of this constituted 
embodiment is similarly inserted in the deep 
part of the organism tissue 12 via the channel 
16 of the convex type ultrasound endoscopy 15, 
as in the 1st embodiment (diagram 2 
reference). 

And, the optical probe 3 is guided to the 
disease part 1 8 of the deep part of the organism 
tissue 12, observing the ultrasonic image from 
the convex type ultrasound endoscopy 15 with 
the external monitor 17. 



[0028] 

72 6»U 5>U>5>24 
#5tt*MSCDJRM2 2£l§ 
3^V>^/L2 I £frLT1ig 



[0028] 

An operator's confirmation of that the optical 
probe 3 transfixed the disease part 18 of the 
deep part of the organism tissue 1 2 controls a 
valve 26. 

The chemical agent 22 for fluorescent 
diagnosis is injected into the disease part 18 via 
the 3rd channel 21 from a syringe 24. . 

Next, the excitation light for a diagnosis are 
irradiated among the disease part 18 of the 
deep part of the organism tissue 12 via the 2nd 
optical fibre 10 from the light source for 
excitation 4 for a diagnosis with a control 
apparatus 5. 



[0029] 



[0029] 
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&W&fflftO)MM2 2 Then, since the chemical agent 22 for 

tfMMcS i 8l2?iAStlTL\§ fluorescent diagnosis is injected into the 

Izlh* l^SB 1 BftStel&ytfi disease part 18, a fluorescence is radiated from 

fi*S*Stt3o ZO&M&m i =F the disease part 18. 

K>y : fi/l7[Z3z[-} i 5ftlz% i (D This fluorescence is guided to the 

ftyy'C M'9£frLr?lgBI2iS spectrometer 6 externally provided via the first 

|-}-5tt£;*'V?hD.X-96E optical fibre 9 provided on the 1st channel 7. 

S^tlSo ^Lr. 'tfSia^f^.'X And, fluorescent diagnosis of the disease 

'P'SDJ^— 'v ? 65:il^'^"€><Ii part 18 is made by an operator observing a 

ffimm i 80S#§2BftffqI spectrometer6. 

[00 3 0] [0030] 

3EtiKll.& I 2©?7r?gB0Ji^gB I After an observation of the disease part 18 of 

&<DWg151&toll5.' J fe.* MZ. the deep part of the organism tissue 12 

f{g0loiSl1"5^E5>U>5>2 5 finishes, next, the chemical agent 23 for 

ft£>)uWftO)MM2 3£H3^ treatments is injected into the disease part 18 of 

I £f>L"C£1Ml$3 the deep part of the organism tissue 12 via the 

1 2£>OT01i^gB f 8(Z)iA 3rd channel 21 from the syringe 25 provided 

3"3o ^Lr. ttgBrai'tSn externally. 

S)BSffl> l £}JS2 7#5)SSffl0 And, the light for treatments is guided to the 

>"c£!S!?SsgS5£frLr§!2® 2nd optical fibre 10 via a control apparatus 5 

%'7T"^I \ f OM<» from the light source for treatments 27 provided 

externally. 

[003 1] [0031] 

"3"5<d:. "?3#5&7a Then, the light for treatments is radiated from 

HffiCDydtf/ftSSfh jgSfflSS the optical probe 3, the chemical agent for 

SO 2 3£ft^l!Rli32:S2Z.L~ 3= treatments 23 undergoes chemical reaction, 

VMS.® 1 20)^(Dm^ 1 8 and the treatment of the disease part 18 of the 

(DfeMtffitDtl&o deep part of the organism tissue 12 is 

performed. 

[003 2] [0032] 

(8MR) ZQ^lZmnmaW (Effect) 
flg0£)¥S19E£ll f ar&> SB Thus in addition to the effect of a first 
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embodiment, in fluorescent observation 
apparatus 1a of this embodiment, disease part 
18 treatment of the deep part of the organism 
tissue 12 is also made. 



[00331 



[0033] 

(Third embodiment) diagram 5 is a block 
diagram showing, the composition of the 
fluorescent observation apparatus based on the 
third embodiment of this invention. 



[0034] 

or. m3.2>&o)&mmu m 

[0035] 

w^-x2<Dftmz. m\T > ? 
0)mzm3?'?y*ii3 i &m 

miznm\zmiimyvyy3 3 
\zmm&tizL\z> 0 



[00361 

sgei bris. mi rvy^/i 
nzm-tetiizmi wp-p* 



[0034] 

Since the third embodiment is almost the same 
as that of the first embodiment, it demonstrates 
only the different items, and the same code for 
identical composition is attached and 
description is omitted. 

[0035] 

(Composition) 

As shown in a diagram 5, in fluorescent 
observation apparatus 1b of this embodiment, 
the 1st channel 7 and the 3rd channel 31 other 
than the second channel 8 are provided on the 
inside of the needle-like sheath 2 of the optical 
probe 3. 

This 3rd channel 31 is connected to the 
syringe 33 which provided the chemical agent 
32 for treatments connected externally for 
possible injection. 

[0036] 

Moreover, the self-fluorescence from the 
disease part 18 of the deep part of the organism 
tissue 12 which transmitted the first optical fibre 
9 provided on the 1st channel 7 in fluorescent 
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>8igB® Ji^SB I 8 #5<Z>g^S observation apparatus 1 b of this embodiment is 

y6t&* > , -f>ir>S'*?7' recorded with the high-sensitivity camera 34 

*i'K ? %:]ftW$'Z>MMM?)>( = 7 3 which contains an image intensifier, signal 

4"Cli!1i£fK M^9HM^M3 processing is carried out by the image 

5IZ<£l'JfI^£t!3!cSf'U ^~*? processing device 35, and with a monitor 36, it 

3 6\Z~CW^it3 : We£t3l I 80^ is the composition whereby the fluorescent 

KMtix&M&Qlf&UI&ESiitt):? image of the disease part 18 can be observed 

"CC^So by the operator. 

[003 7] [0037] 

$0fflliSH5[2c^y^SB Here, as for the light source for excitation 4 with 

15W^X\QWg^HMAfe.* which supply is controlled by the control 

%X^\ x )OL\s TlY^'^OOAs' apparatus 5, helium and a cadmium laser are 

— *ftffi&\£>tl* EfiE^^iKIl used, for example, and the wavelength of 

l3c442nm^So )'S excitation light is 442 nm. 

1Sffl0^§U 3 2 £UT Mit Moreover, titanium-oxide (Ti02 ) is used as a 

T9y (T i 02 ) fimi^Stl chemical agent 32 for treatments. 

So 

[003 8] [0038] 

^©ffiOl^BJclSSI I 0MM(DB Other composition is the same as that of the 

fl5£IDC-"£<S5o first embodiment. 

[003 9] [0039] 

CfPBi) ZO&^lZmm&niz (Effect) 

TK^SS^ff^^ytlg^sgffi I Thus the optical probe 3 of fluorescent 

b<ZW7D— "7 3(3:. f ^BS observation apparatus 1b of this constituted 

<Z)ff2Bs£IDC<. 'Dy^y'PsZ. embodiment is similarly inserted in the deep 

MSeB)B?P5^M f BCDT^y^ part of the organism tissue 12 via the channel 

II \ 6&ftL'Z.'£.fflM$i 12© 16 of the convex type ultrasound endoscopy 15 

)Sn8B£JiA£tt5 (H2#^.) o with the 1st embodiment (diagram 2 reference). 

ZUZ* "Ory^vOyMW^B. And, the optical probe 3 is guided to the 

ftl&M I 5#5<Z)Si^)Kij1§2: disease part 18 of the deep part of the organism 

ftSB^Zy I 7[2<£U1B^L& tissue 12, observing the ultrasonic image from 

tf5£tfo§§,?3 f 2(D^0m^. the convex type ultrasound endoscopy 15 with 

gB I 8 r \^€7U-'7 3 1$mU-& the external monitor 1 7. 
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[00401 

gg"£SE5> fl8BEHtt5ttfi 
BaEffl«ffi4« , 544 2nm0 

So 



[0040] 

And, an operator confirms the transfix to the 
disease part 1 8 of the deep part of the organism 
tissue 12 of the optical probe 3 with the external 
monitor 17. 

If it is verified having transfixed to the disease 
part 18 of the deep part of the organism tissue 
12, the 442 nm excitation light for fluorescent 
observation will be supplied from the light 
source for excitation 4 provided externally. 



[004 1 ] 

j\i o&nuTSi&mmi 20 

Sft3£. »l 2 MSB 

zomm^^m 1 oft-??-* 
aig«!S3iiS3 s-emsstt. 



[0041] 

These excitation light is irradiated by the 
disease part 18 of the deep part of the organism 
tissue 12 via the 2nd optical fibre 10. 

If 442 nm excitation light is irradiated, a self- 
fluorescence is radiated from the deep part of 
the organism tissue 12. 

This selMluorescence is caught with the high- 
sensitivity camera 34 externally provided via the 
first optical fibre 9, it is processed by the image 
processing device 35, and the disease part 18 
is displayed as a fluorescent image by the 
monitor 36 provided externally. 



[00421 

fffii§grsE5. mznmzm 

TQMitTVy (T i 0 2 ) £ 

mmrni 2a>^o)mm.m\ 8 



[0042] 

An operator will inject titanium-oxide (Ti02 ) as 
a chemical agent 32 for treatments next, 
provided externally, into the disease part 18 of 
the deep part of the organism tissue 12 via the 
3rd channel 31, if the disease part 18 can be 
confirmed with a monitor 36. 
And, a 442 nm light is irradiated to the 
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!3l"75;fl£ / \U9£u disease part 18 of the deep part of the organism 

b\s— +ft$ i 5UZ>fi)[l&ffiytM4- tissue 12 via the 2nd optical fibre 10 from the 

#5442nm<Z>^3:il2<Z» 1 £ light source for excitation 4 which consists of 

~?7> y (l \ 1 0 : £1}L>'Z-£i&f&%& helium, cadmium laser provided externally. 

I IQtltmOW&im 1 &\Zm& Since titanium-oxide (Ti02 ) of the chemical 

"3"§o £ t&ISi® I 2 <Z>)OTI2& agent for treatments 36 is injected into the deep 

>aSffi^§U 3 6 ©^-ft^y^ part of the organism tissue 12, the 442 nm light 

(T i 0 2 ) ^TJiAcStlTOS and the oxidation reduction reaction which were 

W&fcWAft'oWM'&.tl radiated from the excitation source 4 are 

1z.4-4-2nm0W.<tffiitM9ifx. generated. 

fiS^r^ZU* I 2<J)M The treatment of the disease part 18 of the 

SB01i^ \ 8te.)&m&t\Z>Z\ deep part of the organism tissue 12 will be 

££&5o carried out. 

[00431 [0043] 

mm) zo^ztmmom (Effect) 

BiO^^f S^^SB / bZilS. £§ Thus in fluorescent observation apparatus 1 b 

20^BS0ff^^di|5|H{2. £| J of this embodiment, it adds to the effect of the 

<D^WiQMM(D9:1)m\ZttlZ.. £ first embodiment like the 2nd embodiment, and 

m&ffi f 2(Dii%SV®m^ I 8 disease part 18 treatment of the deep part of 

jaS^Qliti&So £1z.* 812 the organism tissue 12 is also made. 

Q>nmO)Bm<ttt^* feffimVt Moreover, compared with a 2nd embodiment, 

M< &WfflVtM£? I ~D(bftM?l the light source for treatments and the light 

J^ffl'ZrS. $s^-TC\(Dll\Mitfi source for a diagnosis can use shared one light 

Mtl&o cS5l<I. 3E fift&il^ I 2 source, and a size-reduction of the system can 

Oma)m^tmn^UZ.Wji be attained. 

L'tL'i&lE.tb* l^8filt^f|S)-t'^" Furthermore, since it is displayed, using 

So information on the deep part of the organism 

tissue 12 as an image, diagnostic ability 

improves. 

[0044] [0044] 

(mUQmfaQBB) 06&ft (The 4th embodiment) diagram 6 is a block 

8=B§©§I4(Z>^fiS(Z>ff2lislZ^-5 diagram showing the composition of the 

WiVt ilt^^S^fllBXSrTj^lilfiX fluorescent observation apparatus based on the 

ISI'C<&5o 4th embodiment of this invention. 
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[004 51 [0045] 

(HEX) B6E5i3\fc^E. & (Composition) 

^ffc<DBP3®&ye&&3£M5 f As shown in a diagram 6, the fluorescent 

(S. SlKfifc©fifeKP5lo}fflA^"5 observation apparatus 51 of this embodiment 

SA?S5 207 1 Ellffi^PSEMR7 7 is, the endoscope 54 which has the MR 

yT"j-5 32r^"3"SP$?l!15 4 antennae 53 in the end of the insertion part 52 

PS?lSi 5 4 \Z%kWSh^l&G) inserted in the intra-corporeal of the subject, the 

M1£9£ : £teffi'$'£>y£Mt&5 6 a light source 56 equipped with light-source part 

^MRT^-r-fSStfSOMR 56a which supplies the excitation light for 

f§^^tiilll'3"37 7 >'7 5 5£2: fluorescent observation to an endoscope 54, 

ffiXWlHMS 6<t* ^^H^ffl and the amp 55 which amplifies MR signal from 

®Bl1&6\Z&l'M1g&tl1l&tti the MR antennae 53, the high-sensitivity 

liigS#5<Z>g^g> l £2:JiH§3'§ camera 57 which contained the image 

^ %~ 5'-'f">'7 1 >i>'77>-f intensifier which records the self-fluorescence 

foML-lzMMM'fiX : 7 5 7<tz* from the organism tissue excited by the 

ffi.t&1fo$:MMt%lftlZM%MR7 y excitation light for fluorescent observation, the 

>T-f5 3<£Ui§li3jSfi&ii2:iii MR image processing device 58 which forms 

OTSi«l27 ? >9'5 5l2«^f'J MR image with MR signal from the MR 

t§miiStt£MR7 7 >T--f 5 3tf antennae 53 amplified with the amp 55 while 

5©MRfiI^[Z«£.l'JMRiIi^c3r the subject was placed into the static magnetic 

£BXT€>MRS^#!g2SS5 8 field and the high-frequency magnetic field was 

mmm7)X = ?5 7\Z<£l>m output from the MR antennae 53, and the 

f§£tt£*Jil1§fI^IZ<£ t >Jii> , £iIi fluorescent image processing device 59 which 

fg^^B^SIB^Hfi^IlSilii forms a fluorescent image with the image-pick- 

5 9££1i^ up signal recorded with the high-sensitivity 

a 5 8 1kU&96®&mmW 5 camera 57. 

9\ZM £E*£ttEM R HISS It has these. 

XJ^^HM^t^—V 6 0\ZWf\ MR image formed by the MR image 

'3"5c£ ; 5ltI&'7>"Cl^€>o processing device 58 and the fluorescent image 

processing device 59 and a fluorescent image 
are displayed in the monitor 60. 

[004 61 [0046] 

•P9*S8i5 4tt. JiAgB5 20S For endoscope 54, from holding part 61 

flaiGI§l"75fl!5$EJ§nB6 \ <£IJ provided on the base end of an insertion part 
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3.~l\-mi'T—'7ll6 2iS9i 52, the universal cable 62 is extending 

mS 6 IZWMmmZMihUZft detachably to light source 56. 

*J. >f M 5 6 ^5<Z>S^Bifffl The excitation light for the fluorescent 

(DB&ytftD.—l\— *f/l t T— ~7 observation from a light source 56 transmit the 

JL62JkU1§7\Sb5 2fo[ZMiSt light guide 63 passed through in the universal 

Stt^^-f STM" K 6 3 Srlci* cable 62 and the insertion part 52, and irradiate 

L-lft1%M5 4-®7'c$s<£.l'J3Elfo1& from the end of an endoscope 54 to an 

fflZmM&tlZ&^IZU^ZU organism tissue. 

So 

[004 71 [0047] 

Zl—l\—+tll'T—'7ll6 Moreover, in the universal cable 62 and the 

2TkUU7\^5 2ft\Z\£MR? insertion part 52, the signal line 64 connected to 

y^ri- 5 3 l£J§Sre£fl£fI^£§ the MR antennae 53 is arranged. 

642fESc£trC;J3y. £<Z)1I The detecting signal from the MR antennae 

^£§6 4£<£y MR7 7 >7 1 i-5 53 transmits to the amp via light source 56 by 

3#508tai1I£2mSi5 6ra this signal line 64. 

oTyyizmm&na&^izn 

?rUSo 

[004 81 [0048] 

£512. JiAgB5 2JkUllW£R Furthermore, the image guide 65 is provided in 

6 / P5l2(a-f ;<— 5>7H h6 5 the insertion part 52 and the holding part 61. 

tffgtttBtrCE.y. The high-sensitivity camera 57 transmits the 

©Sflg^E^ySflgSttSSfit; self-fluorescence from the organism tissue 

^W5^0)^W^9VtmMM:f) excited by the excitation light for fluorescent 

>(~?5 7#iiB#!=}£El2J§&5zcStt observation to the eye-piece part 66 connected 

3Wam661Zffl&a<£?\Z detachably. 

[0049] [0049] 

am) m\z. zo&^izmm (Effect) 

&1Mz.J&mM0)lVm(D&y£M^ Next, an effect of the fluorescent observation 
*§H5 f Off ffl(o^l\ri3BB^" apparatus 51 of this embodiment constituted in 
So this way is demonstrated. 
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[0050] 

ftEPW8«54CDJiAaB52*. 
rem 5 4 0 8E«ff 

c«5nso sue. flaws 
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[0050] 

A subject is placed into a static magnetic field, 
and the insertion part 52 of an endoscope 54 is 
inserted intra-corporeal. 

And, the radiation of the excitation light for 
fluorescent observation is carried out from a 
light source 56. 

Excitation light is irradiated from the end of an 
endoscope 54 to an organism tissue via a light 
guide 63. 

An organism tissue's irradiation of excitation 
light carries out the release of the self- 
fluorescence from an organism tissue. 

This self-fluorescence is sent to the high- 
sensitivity camera 57 via the image guide 65, 
image processing is carried out by the external 
fluorescent image processing device 59, and a 
fluorescent image is displayed by the monitor 
60. 



[005 I ] 
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[0051] 

Moreover, from the MR antennae 53 built-in in 
the endoscope 54 the MR image processing 
device 58, the high-frequency signal of a 
predetermined frequency is sent, and a high- 
frequency magnetic field is output to the subject 
from the MR antennae 53. 

In addition, as for the direction of this high- 
frequency magnetic field, it is desirable to cross 
orthogonally with the direction of the static 
magnetic field. 

And, the MR antennae 53 receive MR signal 
from a subject, and it is amplified with an amp 
55. 

Data in the depth direction of the fluorescent 
disease part currently observed is caught, this 
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"C^m?5-fl3o MR signal is guided to MR image-processing 

part 58, and monitor 60 displays it as a MR 
image. 

[005 2] [0052] 

Z<Z)£n^ ^Z^?6 0 Consequently, an operator performs an 

IZ&m&tllz&yeMMIkUM R observation of the surface of the organism, and 
SlgEJ^JSlft©^®* JkUffi in the depth direction by the fluorescent image 

and MR image which were displayed by the 

monitor 60. 

[005 3] [0053] 

cnm) zv&^zj&mmQB (Effect) 

BsC^S^S^^Sfi 5 / {£♦ WeH Thus information on the surface of a disease 
gB^SiiOISgtf^SfiiU part can be observed the fluorescent 
rH^Z:S. WtggbOffi observation apparatus 51 of this embodiment 

£75lq)©i|§^fMRgfg£Lr as a fluorescent image. 
H^TrSS^fe. Moreover, since information in the depth 

SOARS?. ^SBISOiS^ direction of the disease part can be observed as 
^DJe^i^y. f^BsffSt^f Oil? a MR image, hot only surface information on the 
So organism but an observation of deep-part 

-information is attained, and diagnostic ability 

improves. 

[00541 [0054] 

{^50>nm(Dmm) m7JkU (The 5th embodiment) Fig. 7 and 8 is 
m8\£7&mffl®m5®'gtifc<Dffi involved in the 5th embodiment of this 
WZtotMs ®7\$&Vtm%& invention. 

^©ItlBXgrznTlti Diagram 7 is a block diagram showing the 
E$@, 08KS7®y£7'D— 7" composition of the optical probe of fluorescent 
^^^y^/UZMMUIzl^^M observation apparatus, diagram 8 is a block 
(D1&ffi&7r\'$MfikWZi£> : 2>o diagram showing the composition of the 

endoscope which passed through the optical 
probe of diagram 7 to the channel. 

[005 5] [0055] 
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^SOMBOBBi^ ^4©H Since the 5th embodiment is almost the same 

BS©ff^ci:l$<i;/L<i:IDC'Z:SS as that of the 4th embodiment, it demonstrates 

g&3i5CD3i§8BB(_^ ID only the different items. 

— 0ltI£ffilZ(5l!!lC?3-^2:'2l'7§ft The same code for identical composition is 

BBIS^BiTSo attached and description is omitted. 



[0056] 



[0056] 

It is constituted from the 4th embodiment using 
the endoscope which provided MR antennae in 
the end part. 

However, the optical probe which has MR 
antennae is inserted in the channel of a usual 
endoscope, and fluorescent observation 
apparatus consists of this embodiment. 



[0057] 

mmmmmizxttaft-yo- 
-77 1 a. zvftmzzfamm 

£&E<*-5//Hh7 2®n 
®\Zm I QMR-pyTi-7 3 

2CDMR Ty^-f- 7 4 15'±Xti£ 



[0057] 

That is, as shown in a diagram 7, the optical 
probe 71 in this embodiment contains the 
image guide 72 which transmits the fluorescent 
image from an organism tissue to the lumina. 

In order to observe deep-part information on 
the organism, the first MR antennae 73 is on 
the periphery of the image guide 72, moreover 
in the insertion axial direction, the 2nd MR 
antennae 74 is respectively provided. 



[0058] 
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[0058] 

And, as shown in a diagram 8, a fluorescent 
image and MR image are obtained by making 
the optical probe 71 pass through and making it 
project from an end in the channel 82 of the 
endoscope 81 inserted intra-corporeal. 
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[005 91 [0059] 

£33. ' BlTn&L&Off. §140 In addition, it is not illustrated, however, the 

WfeO)W%S<£MfflZs P$Hi^8 excitation light for the fluorescent observation 

I ©^"fh/K K8 3\Z\$.9t)ffk from a light source 56 are supplied to the light 

5 6^5©^S^ffl©D^) l £ guide 83 of an endoscope 81 like the 4th 

15<m&n* %-7U--71\<J) embodiment. 

"T ^—¥f)^\^~1 22rf5iS'3'3 The high-sensitivity camera 57 records the 

£1)Wi§.&tf 5©^^£M)5I§7> fluorescence from the organism tissue which 

^"7 5 7ZrS^L^^ii^^3 transmits the image guide 72 of the optical 

1SB5 9"C^QSL^ cS5l£i1 J probe 71, and it is processed by the fluorescent 

®MR7>yTi-73&.Vm2® image processing device 59. 
MRTZ/y-f-l 3#50MRfI Furthermore by processing MR signal from 

{§&MRiIfiBft&3g8 5 8"£#! the first MR antennae 73 and the 2nd MR 

m&2>Z£7:. MR5£8!3£ antennae 73 by the MR image processing 

B5 8 1kU&»6MWm&m5 device 58, MR image formed by the MR image 

9l2£U£6X£fl£MRlH§& processing device 58 and the fluorescent image 

I<_t57j\ processing device 59 and a fluorescent image 

~$%& : Z>\Z.t£.0~CL\%) (IE16# are displayed on monitor 60 (diagram 6 

Bs) o reference). 

[0060] [0060] 

(ASH) zo)£^[zmmum& (Effect) 

^fiiE<Z)fl£i£<Z>£}V&S3$iB(3. Thus the fluorescent observation apparatus of 
ffiti&ifo$:Bffl1%fo\ZW : &> S&3 this constituted embodiment puts the subject 
£3"3£flfcP$§2£PS?gil8 / £ into a static magnetic field, an endoscope 81 is 
SA^So P5?l!i8 I © inserted in a target cavity in the living body, and 

next, the optical probe 71 is inserted into the 
7 I £:J!iA"3"$o channel 82 of an endoscope 81. 

[006 J 1 [0061] 

P5?Ss^8 i O^-TK/?" And from light guide 83 of endoscope 81 , the 

•YhSS^TS. 9iM5 6ft£>(D excitation light for the fluorescent observation 

^^SMg^^flt^iii from, a light source 56 are irradiated to an 

\Z&m?&o Z®MmH®£fa organism tissue. 

f&ffi"\0)*$MZM . £lifc£§^ The release of the self-fluorescence occurs 

#5(3§ix!££^2ffiX!±!cSfl5o from the organism tissue by the irradiation to 
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the organism tissue of this excitation light. 



[00621 
[0063] 
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[0062] 

This self-fluorescence is recorded with the 
high-sensitivity camera 57 via the image guide 
72 provided in the optical probe 71, and is 
guided to the fluorescent image processing 
device 59, and a fluorescent image is displayed 
by monitor 60. 

[0063] 

Moreover, three-dimensional MR image is 
similarly displayed by the monitor 60 by 
processing MR signal obtained with the first MR 
antennae 73 provided on the optical probe 71, 
and the 2nd MR antennae 74 by the MR image 
processing device 58. 



[0064] 

mm) zo&^izjbnmom 



[0064] 

(Effect) 

Thus the fluorescent observation apparatus of 
this embodiment is compared with the 4th 
embodiment. 

The optical probe 71 is inserted into the 
channel 82 of an endoscope 81 . 

Since fluorescent observation is performed, it 
is possible to divert use of the existing 
endoscope 81. 

Furthermore since the optical probe 71 is 
used, freedom is extensive, and the disease 
part at arbitrary positions is observeable. 

Moreover, since two MR antennae are 
provided, three-dimensionally in the direction of 
the organism deep part it can be observed. 
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[006 5] [0065] 

(m6(Dmm<Dmm) m9UL\ (The 6th embodiment) Fig. 9 or 11 is 
LSI Ka&£iHB(Z)iI6(Z)^B§ involved in the 6th embodiment of this 
QWfflZMW)* B9tt£tt8 invention. 

WSMO^fTU— *7£r^\>>^ Diagram 9 is a block diagram showing the 

composition of the endoscope which passed 

^"IBIKH* 0 / OttB90M£*7 through the optical probe of fluorescent 

O— "7 ^cJ-'py ^/liZMMLslz observation apparatus to the channel. 

P9?SW©S T 08fBffl0lMfi!{£ Diagram 10 is a block diagram showing the 

composition of the first modification of the 
'P&T'py^'/UZMML' endoscope which passed through the optical 

Uftftm<D%2®mi&ffl<Dffim probe in the diagram 9 to the channel. 

2rCTt"^"ItSBXllT:S3o Diagram 11 is a block diagram showing the 

composition of the 2nd modification of the 
endoscope which passed through the optical 
probe in the diagram 9 to the channel. 

[006 6] [0066] 

$B60mmOmm. m^-Om Since the 6th embodiment is almost the same 
ll0/¥f^£lS£/i_£|5|C7I£3 as that of the 4th embodiment, it demonstrates 
(DTI. @£5j5<Z>A@i9iL. ID only the different items, the same code for 
-®ffim[Z[£mC18m£Z>[-tm identical composition is attached and 

description is omitted. 

[0067] 

(Composition) 

It constituted from the 4th embodiment using 
the endoscope which provided MR. antennae to 
end part. 

However, in this embodiment, as shown in a 
diagram 9, the endoscope 93 which has the 1st 
channel 91 and the second channel 92 is used. 
The optical probe 95 which has the image guide 
94 which transmits the fluorescent image from 
an organism tissue is passed through to the 1st 
channel 91, and a fluorescent observation 



[0067] 
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apparatus consists of passing through the MR 
probe 97 which has the MR antennae 96, to the 
second channel 92. 



[00681 
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[0068] 

In addition, while it is not illustrated, the 
excitation light for the fluorescent observation 
from a light source 56 is supplied to the light 
guide 98 of an endoscope 93 like in the 4th 
embodiment. 

The high-sensitivity camera 57 records the 
fluorescence from the organism tissue which 
transmits the image guide 94 of the optical 
probe 95, and it is processed by the fluorescent 
image processing device 59. 

Furthermore by processing MR signal from 
the MR antennae 96 by the MR image 
processing device 58, MR image formed by the 
MR image processing device 58 and the 
fluorescent image processing device 59 and a 
fluorescent image are displayed in the monitor 
60 (diagram 6 reference). 

[0069] 

(Effect) 

Thus the fluorescent observation apparatus of 
this constituted embodiment puts the subject 
into a static magnetic field, an endoscope 93 is 
inserted in the target cavity in the living body, 
next, the optical probe 95 is inserted into 1st 
channel 91 of an endoscope 93, and the MR 
probe 97 is inserted into the second channel 
92. 



[0070] 



[0070] 

And from light guide 98 of endoscope 93 , the 
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*Y h>9 8#5< ^jl5 6^5® excitation light for the fluorescent observation 
g#i!gHi©i}^££flftS§g| from a light source 56 are irradiated to an 
iZmm^Zo ZQmmXO&m organism tissue. 

ffllB / \0BB»EJ:U» &Vm@k The release of the self-fluorescence occurs 
ff5tte«S#tffiXaiSn3.' from the organism tissue by the irradiation to 

the organism tissue of this excitation light. 
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[0071] 

This self-fluorescence is recorded with the 
high-sensitivity camera 57 via the image guide 
.94 provided in the optical probe 95, and is 
guided to the fluorescent image processing 
device 59, and a fluorescent image is displayed 
by the monitor 60. 

[0072] 

Moreover, MR image is similarly displayed by 
the monitor 60 by processing MR signal 
obtained with the MR antennae 96 provided on 
the MR probe 97 by the MR image processing 
device 58. 



[0073] 

can*) mmmcDmmiz^z 
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[0073] 

(Effect) ■ 

Also in this embodiment, information on the 
surface of a disease part can be observed as a 
fluorescent image like the 4th embodiment. 

Moreover, since data in the depth direction of 
a disease part can be observed as a MR image, 
not only surface information on the organism 
but an observation of deep-part information is 
attained, and diagnostic ability improves. 



[00743 [0074] 
#33. MR9TJ— 7"9 7®ftt3 In addition, instead of the MR probe 97, an 
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WZs @b)R*7'D— *7S:SC\"C ultrasonic probe may be used and deep-part 
iMiHSsOSg^ft^r^cfc information may be observed. 



[00751 
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[0075] 

Moreover, instead of the endoscope 93 which 
has the 1st channel 91 and the second channel 
92 which were shown in a diagram 9, as shown 
in a diagram 10, fluorescent observation 
apparatus may be constituted using the 
endoscope 102 which has the large channel 
101 with a thick internal diameter. 

In this case, the semicircle-shaped optical 
probe 106 with which the semicircle-like MR 
probe 104 with which the MR antennae 103 
were passed through, and the image guide 105 
were passed through is inserted in the large 
channel 101, and the same effect of this 
embodiment can be obtained. 



[0076] 
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[0076] 

As shown in a diagram 11, while inserting in the 
large channel 101 of an endoscope 102 the 
hollow MR probe 111 which contains the MR 
antennae 103, furthermore, even if the optical 
probe 112 which contains the image guide 105 
in the hollow part of the above-mentioned MR 
probe 1 1 1 inserts and it constitutes fluorescent 
observation apparatus, the same effect as this 
embodiment can be obtained. 



[00771 



[0077] 
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C^7<Z)HfiS©ff2fii) @ I 2& (The 7th embodiment) diagram 12 is a block 

7fc^BB<Z)£I7a>liBS(Z>ff2!iii;iGrt diagram showing the composition of the 

S^g^fi^^ilOllSEXiSrn^ltS fluorescent observation apparatus based on the 

EXUZr&^o 7th embodiment of this invention. 

[00781 [0078] 

(IBIBX) 7&mB®BM&> 9\U (Composition) 

^miZ^M^BmUU^O) This embodiment applies fluorescent 

"C^Ux 0 / 2\Zm$£- : 5\Z. observation to a surgery treatment. 

BlU \ 2 0$:ftUTifo%£ft[Z1§ In the hard endoscope 122 which has the hard 

AcStl-SSiilK&Jf AqB 12 12: insertion part 121 inserted intra-corporeal via 

^SmfelftftM 1 2 2(233C\ abdominal wall 120 as shown in a diagram 12, 

r> UA3 1 2 / ®gfl8H23§8 the first channel metal_collet 124 and the first 

£ttri\3JeJ§gB f 2 3 CIS, channel metal_collet 125 which were 

JiASB 1 2 I PSGIig&ttEi! connected to the first channel and the 2nd 

i O) : F'?y^/l1kU^20f- 1 ? channel (not shown) which were arranged in the 

y^/l (.Mmt*^) IZ'MMLslz insertion part 121 are provided in the holding 

H i OTvy^llnS. I 2 4S part 123 currently articulated by the base end of 

OB i 0)T-K>y*l\,U§. f 2 5 insertion part 121. 

tfRI"75tU JEJfSB J 2 3I2I8 The high-sensitivity camera 127 which 

l"t5tlSSiS§B I 26\Z\Z y (>^ contained the image intensifier is detachably 

— ^<>x>:>'"?7'-1'\'i£:l 7 SIS connected to the eye-piece part 126 provided in 

UlzMMMf)^ \ 2 115W& the holding part 123. 

[007 91 [0079] 

SLT. M^M(DBM0^^6M And, for the fluorescent observation apparatus 

1 3 0(3:. BulSfilKraii 130 of this embodiment, the above-mentioned 

Mi 22<L. MWMTlX"? i 2 hard endoscope 122, the fluorescent image 

7#5<Z>1I^2HI^£I!iIU : EZ processing device 132 which carries out the 

*? 1 3 1 (JIS^GHi^SznTS signal processing of the signal from the high- 

SD'dOlli^HSSii i 3 2£. ffl sensitivity camera 127, and displays a 

J§SB / 2 3\ZW^Bt\^HW^ fluorescent image to a monitor 131, the light 

&'te^TZfo\ZM&ft&m1i£W&. source for excitation 133 which supplies 

I 2 2IZi^^S^"Siflgffl excitation light to the above-mentioned hard 

HM t 3 3<t* I O^V^^ endoscope 122 in order to connect with the 
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/lD3z 1 24tf58I I OT^y holding part 123 and to perform fluorescent 

%>/UZMA&tlZ>W§%&$ J 3 4 observation, the treatment-tool control 

££Q!I"^5£#>0SjBJRiKff?"7 apparatus 136 which controls the ultrasonic 

□— "7 1 3 52rr&M3"3£t!iI^ crushing probe 135 for carrying out the 

SiiaSiS I 3 JB20^X> treatment of the disease part 134 inserted in a 

y&L\ZM&2<D?-K>y%>Jl first channel from the first channel metal_collet 

J 2 5&ftL>TtiRWl,1z.f& 124, and the recovery bottle 137 which recovers 

SHIRTS illKrll 3 7<L& the tissue crushed via the 2nd channel 

H5."OSB(cStt3o metal_collet 125 by the 2nd channel. It has 

these and it is constituted. 

[0080] [0080] 

(ffffl) Wt&m%mi 2 2®m (Effect) 

ASS I 2 I £§I^ I 2 OSrfrL The insertion part 121 of the hard endoscope 

"£tfcl£P$l2}f A"3"3o 122 is inserted intra-corporeal via abdominal 

E&EHlftffi I 3 3tf5&*Mf wall 120. 

fflCDBOeWSrHKreiiai I 2 2 And, the excitation light for fluorescent 

G)7-f h/J^fh- (ISlTKt?^) Sr. observation is irradiated in the abdominal cavity 

ftUCMfiPSIZBBare'So 3" 3 via the light guide (not shown) of the hard 

§SBSP5O)8iis01lSgB I 3 endoscope 122 from the light source for 

4fi i 5l$mUmy£ftm&&tl. excitation 133. 

fiHll$PS?IM I 2 20-f.*— 5>/7 Then, the release of the self-fluorescence is 

< K OTnt*"^) 3rfrL"Cll^ carried out from the disease part 134 of the 

QytfiMBMIlX*? 1 2 7\Zfc organ in the abdominal cavity. 

i££fl€>o Wi9tM%*9& A self-fluorescence is transmitted to the high- 

32111 1 3 2"£0H§£t!H3fl£ sensitivity camera 127 via the image guide (not 

t—*? 1 3 I (Z$5&8) 1 3 shown) of the hard endoscope 122 t 

4®^^§i1§73 c l§i]TcSflSo And, after image processing by the 

fluorescent image processing device 132, the 
fluorescent image of the disease part 134 is 
displayed by the monitor 1 31 . 

[008 1 1 [0081] 

'tffiH&C— I 3 i ISiStTJTcSft After the operator observed the permeation 

1z&WM<&\Z£l>) . mW^(D'M extent of the disease part by the fluorescent 

M©OS:B5U£(6» image displayed by the monitor 131, the 
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Tvy^-llnfk I 24e£<JI£ f ultrasonic crushing probe 135 and the 

®^V>^/ll2JIAL£Sia5l$ treatment-tool control apparatus 136 which 

WW7U—'7 I 35&U9QMM were inserted in the first channel from the first 

Sltfisgil I 3 6i£:JifEl/r* M channel metal_collet 124 are operated, and the 

^SB 1 3 4£fiKfi?cT3o KISS disease part 134 is crushed. 

tllZffi&l&mZWmftmm f 2 The crushed lesioned tissue is recovered by 

2(D%2QT'?y^/l$:f}L.Z: the external recovery bottle 137 from the 2nd 

W,2(D = f-'?y^llU^. i 2 5<£ channel metal_collet 125 via the 2nd channel of 

V9\3l(7)®l&m I 3 the hard endoscope 122. 

nso 

[008 2] [0082] 

caam) zo^\z. -tommo (Effect) 

ff^fHOg^ligigii / 3 0"£ In this way, it is with the fluorescent 
ttv BI§2P9<Z>^gB f 3 4©ffi observation apparatus 130 of this embodiment. 
IlfitHftL )i)1ii5@0fiiig^f§^ Since locating the disease part 134 in an 
<LtZ.£>1z.lh> laW&lM^iZ'fj^ abdominal cavity and to confirm the permeation 
Z<ttfrSSo extent becomes easy, treatment can be 

performed reliably. 

[008 3] [0083] 



[ft§21 [Additional remark] 

CftEffif ) £E1A8lffilZE(l£ (Additional-remark item 1) Excitation light is 

>f BylS^^i^^S irradiated to an organism tissue. 

^£^5^#l2<£^BU§E£f/t$I In the fluorescent observation apparatus 

$$2:iB^'3"-3^} l £il^3!£SI£33 which observes the above-mentioned organism 

tissue according to the fluorescence generated 
tf^A^— iulEtt;^^— from the above-mentioned organism tissue, it 

OmEZ&Mffi&mf&^QBm has the needle-like sheath transfixed to an 

organism deep-part tissue and ultrasonic 

£-115.. BU§2ft3/($'— "X<Dffi$> observation means to confirm the transfix state 

(2iulEElS> l £S:SjS'^"S^BSffl to the above-mentioned organism deep-part 

>£77>-f iul2SMl^A N tissue of the above-mentioned needle-like 

5B£3-3£#£i5i2«r3Sg sheath. 
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Ri>f£77>< 7\£$rRI"je£££ The optical fibre for illumination which 
^SKi^S^^S^sg^p transmits above-mentioned excitation light 

inside the above-mentioned needle-like sheath, 
and the optical fibre for observation which 
transmits the fluorescence generated from the 
above-mentioned organism tissue were 
provided. 

The fluorescent observation apparatus 
characterized by the above-mentioned. 

[0084] [0084] 

(ftEI12) gagJEBBBfflft? (Additional-remark item 2) It had treatment 
T^I^^WZ^MUTzm^M means which carries out the treatment of the 
S^IZSCBSrScI'^'^SIJ'^ByiE disease part of the above-mentioned organism 
&l&1m$&t&ffi(DM%££!&%:&M^ deep-part tissue to the above-mentioned 
S)n}i#£S£11^£EZ££^i5[ excitation light which irradiated via the above- 
£"3"2>fit§2ll t ISISIStf)^)^ IS mentioned optical fibre for illumination, with the 
^2£8o chemical agent which undergoes reaction. 

The fluorescent observation apparatus of the 

additional-remark item 1 characterized by the 

above-mentioned. 

[008 5] [0085] 

(ft§Ell3) MSSSURPD (Additional-remark item 3) An above- 
TfflO)MMlI&3Z<t%£$%ffll£ mentioned chemical agent is a chemical agent 
T3ttea2(ZeKCD£#»R for PDT. . 

*£8o The fluorescent observation apparatus of the 

additional-remark item 2 characterized by the 
above-mentioned. 

[0086] [0086] 

(ft§ElI4) BuES§OI3:/L5 (Additional-remark item 4) An above- 
>^&S££^^S£^5f:ll£ mentioned chemical agent is ?lumine?. 
Jl2IZIS©0^> 1 fil^5{iHo The fluorescent observation apparatus of the 

additional-remark item 2 characterized by the 

above-mentioned. 
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[0087] 

(Additional-remark item 5) An above- 
mentioned chemical agent is Ti02. 

The fluorescent observation apparatus of the 
additional-remark item 2 characterized by the 
above-mentioned. 

[00 881 [0088] 

immonm] [EFFECT OF THE INVENTION] 

Ull3iBftL,1z.<£ : 5[ZM&BB<?)& As explained above, according to the 
^ciiS^sgHKoJCtiy;. fft/tJ'— fluorescent observation apparatus of this 
^2r$flJOT08§BIE3g$!IU invention, a needle-like sheath is transfixed to 
B}SS^^iSlo ( ^ t 'Jtt^5^— 3> an organism deep-part tissue. 
®3Et&ffi$bmi&'\<Z)mmim$: While confirming the transfix state to the 
E&sfitt&£.Q{Z* W.B^ytyp organism deep-part tissue of a needle-like 
-f ' l\\ZMttM&&[Zmigye£ sheath by ultrasonic observation means, 
fni*U mmmV£7'P<</XlZ<£ excitation light is transmitted to an organism 
<OM§5£ffltiS0ft N 5^£^ ; 5g tissue by the optical fibre for illumination. 
yt^B^'^OT. £fifc0)mHB Since the fluorescence generated from the 
C??i!t"3"3}!jggB©iB!i£:f5 ; 5 above-mentioned organism tissue by the optical 
^iTrSSchl^Sfi^^f^-So fibre for observation is transmitted, the disease 

part which exists in a deep part of the organism 

can be observed. 
The above-mentioned effect is expectable. 

[mm®mmUffiffl] [BRIEF EXPLANATION OF DRAWINGS] 

[013 [FIGURE 1] 

&P£B@CD§| I (DMMOBMiZW, The block diagram showing the composition of 
S^^li^^iBCPltgBXSrTj^lfl the fluorescent observation apparatus based on 

the first embodiment of this invention 



[0087] 

o 2 ttzztzmmtva 
tt&m2izmm(D$mm®%i 
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[02] 

s?*wbb 



[FIGURE 2] 

The block diagram showing the composition of 
the convex type ultrasound endoscopy used for 
the fluorescent observation apparatus which 
passes through the optical probe of diagram 1 



[B3] 

B20D>'V < y?;*§B8BSra 



[FIGURE 3] 

The diagram showing the monitor which 
displays the ultrasonic image obtained by the 
convex type ultrasound endoscopy of diagram 
2. 



[04] [FIGURE 4] 

ZR«BBCDB20BBfiCDfl^B(2ffii The block diagram showing the composition of 

•5^> l £B^2£B<Z>IifiEX£:zn'3"ll§ the fluorescent observation apparatus based on 

5X0 the 2nd embodiment of this invention 

IB 5] [FIGURE 5] 

7fc»BB0B30SfifiCDfl&BEflR The block diagram showing the composition of 

SSfcfc B^^g^rtSBX^rTj^llfi the fluorescent observation apparatus based on 

5X0 the third embodiment of this invention 



[06] [FIGURE 6] 

ZtJ^BgO^40HBS®ff^Bil2^ The block diagram showing the composition of 

2»^V6B^^S©1SBX2:5tT^ the fluorescent observation apparatus based on 

5X0 the 4th embodiment of this invention 



[FIGURE 7] 

The block diagram showing the composition of 
the optical probe of the fluorescent observation 
apparatus based on the 5th embodiment of this 
invention 

[08] [FIGURE 8] 

B70^6*7D— "y^^^y^/i The block diagram showing the composition of 
(t!}iilL'SP5^^0l^5XS:5T'^" the endoscope which passed through the 



[07] 
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optical probe in the diagram 7 to the channel 



IM9] 



[FIGURE 9] 

The block diagram showing the composition of 
the endoscope which passed through the 
optical probe of the fluorescent observation 
apparatus based on the 6th embodiment of this 
invention to the channel 



I® 10] 

mvffim&mvmm® 



[FIGURE 10] 

The block diagram showing the composition of 
the first modification of the endoscope which 
passed through the optical probe in the diagram 
9 to the channel 



[HIM [FIGURE 11] 

S9®> I 6'7D— y^TK'y^/l The block diagram showing the composition of 
iZMMU1z.fofa&(D%2®&B the 2nd modification of the endoscope which 
MO^Sk^Tr^t^Sk® passed through the optical probe in the diagram 

9 to the channel 



Ml 2] [FIGURE 12] 

7&m$®%g7Q^Wii<7)ftZfi£[ZM The block diagram showing the composition of 
SS>"£S^5|SB0I^B3(S:5t^"IS the fluorescent observation apparatus based on 



mm 



the 7th embodiment of this invention 
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[EXPLANATION OF DRAWINGS] 

1... fluorescence observation apparatus 
2... sheath 
3... light probe 

4... Light source for excitation 

5... control apparatus 

6... spectrometer 

7... The 1st channel 

8... second channel 

9... first optical fibre 
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I 0-m2<Dft'77>'CI\ 

\ i -film 

1 7-flffl^Z9 



10... 2nd optical fibre 
11... end 

12... organism tissue 

13... object optical system 

14... ultrasonic-wave transmitting-and-receiving 

part 

15... convex type ultrasound endoscopy 

16... channel 

17... external monitor 



im \ ] 



[FIGURE 1] 




refer to EXPLANATION OF DRAWINGS 
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[FIGURE 2] 




[031 



[FIGURE 3] 
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[translation of Japanese text in Figure 4] 
refer to EXPLANATION OF DRAWINGS 
27 therapeutic light source 



[05] 



[FIGURE 5] 
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[translation of Japanese text in Figure 5] 
refer to EXPLANATION OF DRAWINGS 

34 highly sensitive camera 

35 image processing unit 

36 monitor 




71 



[FIGURE 8] 
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[FIGURE 9] 
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^f 5 

MA Jim 
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[FIGURE 10] 




[iff] 




[FIGURE 11] 



[06] [FIGURE 6] 
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[translation of Japanese text in Figure 6] 
refer to EXPLANATION OF DRAWINGS 
55 lamp 
56a light source 

57 highly sensitive camera 

58 MR image processing unit 

59 fluorescent image processing unit 

60 monitor 

60 left circle fluorescent imag 
60 right circle MR image 
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[FIGURE 12] 
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[translation of Japanese text in Figure 12] 
refer to EXPLANATION OF DRAWINGS 

131 monitor 

132 . fluorescent image processing unit 

1 33 excitation light source 
136 tool control unit 
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DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derwent translation and will not be liable for any direct, indirect, 
consequential or economic loss or loss of profit resulting directly or indirectly from the 
use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" (English) 

"WWW.DERWENT.COJP" (Japanese) 
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